(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 1 317 448 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Dale of publication and nnention 
of the grant of the patent: 
04.05.2005 Bulletin 2005/18 

(21 ) Application number: 01971006.0 

(22) Date of filing: 14.09.2001 



(51) lntCl.7: C07D 403/12, C07D 401/14. 

A61K 31/506, A61K 31/4155, 
A61P 35/00, C07D 403/14, 
C07D 405/14, C07D 521/00, 
C07D 493/04, C07D 495/04. 
C07D 471/04. C07D 473/16 

(86) International application number: 
PCT/US2001/028803 

(87) International publication number: 

WO 20C2/0228G6 (21 .03.2002 Gazette 2002/12) 



(54) PYRAZOLE COMPOUNDS USEFUL AS PROTEIN KINASE INHIBITORS 

PYRAZOLVERBINDUNGEN ALS PROTEIN-KINASEHEMMER 

COMPOSES A BASE DE PYRAZOLE POUVANT ETRE UTILISES COMME INHIBITEURS DE LA 
PROTEINE KINASE 



(84) Designated Contracting States: 


• PATEL, Sanjay 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Abingdom. Oxfordshire CV47 SPZ (GB) 


MC NL PT SE TR 


• CHARRIER, Jean-Damien, 


Designated Extension States: 


Vertex Pharmaceuticals Inc. 


AL LT LV MK RO SI 


Bishops Itchington, Oxfordshire CV47 2QB (GB) 




• KAY, David 


(30) Priority: 15.09.2000 US 232795 P 


Wiltshire, SN5 9DR (GB) 


21.12.2000 US 257887 P 


• DAVIES, Robert 


27.04.2001 US 286949 P 


Arlington, MA 02474 (US) 




• LI, Pan 


(43) Date of publication of application: 


Arlington, MA 02474 (US) 


11.06.2003 Bulletin 2003/24 


• WANNAMAKER, Marion 




Stow, MA 01775 (US) 


(73) Proprietor: VERTEX PHARMACEUTICALS 


• FORSTER, Cornelia 


INCORPORATED 


Pelham, NH 03076 (US) 


Cambridge. MA 02139-4242 (US) 


• PIERCE, Albert 




Cambridge, MA 02140 (US) 


(72) Inventors: 




• BEBBINGTON, David 


(74) Representative: 


Newbury, Berkshire R6141QA (GB) 


Cornish, Kristina Victoria Joy et al 


• BINCH, Hayley 


Kilburn & Strode, 


Oxon, Oxfordshire OX (GB) 


20 Red Lion Street 


• KNEGTEL, Ronald 


London WC1R4PJ (GB) 


Abingdom, Oxfordshire 0X1X1EE (GB) 




• GOLEC, Julian M.C. 


(56) References cited: 


Ashbury, Oxfordshire SN6 8LS (GB) 


WO-A-00/21955 WO-A-00/39101 




WO-A-95/15758 



QQ 

00 

CO 

Q. 

LLI 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention), 



Printed by Jouve. 75001 PARrS (FR) 



EP 1 317 448 B1 



Description 

FIELD OF THE INVENTION 

5 [0001] The present invention is in the field of medicinal chemistry and relates to compounds that are protein kinase 
inhibitors, compositions containing such compounds and methods of use. More particularly, this invention relates to 
compounds that are inhibitors of GSK-3 and Aurora-2 protein kinases. The invention also relates to methods of treating 
diseases associated with these protein kinases, such as diabetes, cancer and Alzheimer's disease. 

10 BACKGROUND OF THE INVENTION 

[0002] The search for new therapeutic agents has been greatly aided in recent years by better understanding of the 
structure of enzymes and other biomolecules associated with target diseases. One important class of enzymes that 
has been the subject of extensive study is the protein kinases. 

15 [0003] Protein kinases mediate intracellular signal transduction. They do this by effecting a phosphoryl extracellular 
and other stimuli cause a variety of cellular responses to occur inside the cell. Examples of such stimuli include envi- 
ronmental and chemical stress signals (e.g. osmotic shock, heat shock, ultraviolet radiation, bacterial endotoxin, H2O2), 
cytokines (e.g. interleukin-1 (IL-1) and tumor necrosis factor a (TNF-a)), and growth factors (e.g. granulocyte macro- 
phage-colony-stimulating factor (GM-CSF), and fibroblast growth factor (FGF). An extracellular stimulus may effect 

20 one or more cellular responses related to cell growth, migration, differentiation, secretion of hormones, activation of 
transcription factors, muscle contraction, glucose metabolism, control of protein synthesis and regulation of cell cycle. 
[0004] Many diseases are associated with abnormal cellular responses triggered by protein kinase-mediated events. 
These diseases include autoimmune diseases, inflammatory diseases, neurological and neurodegenerative diseases, 
cancer, cardiovascular diseases, allergies and asthma, Alzheimer's disease or hormone-related diseases. Accordingly, 

25 there has been a substantial effort in medicinal chemistry to find protein kinase inhibitors that are effective as therapeutic 
agents. 

[0005] Aurora-2 is a serine/threonine protein kinase that has been implicated in human cancer, such as colon, breast 
and other solid tumors. This kinase is believed to be involved in protein phosphorylation events that regulate the cell 
cycle. Specifically, Aurora-2 may play a role in controlling the accurate segregation of chromosomes during mitosis. 

30 Misregulation of the cell cycle can lead to cellular proliferation and other abnormalities. In human colon cancer tissue, 
the aurora-2 protein has been found to be overexpressed. See Bischoff et al., EMBO J., 1998, 17, 3052-3065; Schu- 
macher eta!., J. Cell Bio!., 1998, 143. 1635-1646; Kimura et a!., J. BioL Chem., 1997,272, 13766-13771. 
[0006] Glycogen synthase kinase-3 (GSK-3) is a serine/threonine protein kinase comprised of a and p isoforms that 
are each encoded by distinct genes [Coghlan et al., Chemistry & Biology, 7. 793-803 (2000); Kim and Kimmel, Cum 

35 Opinion Genetics Dev., 10, 508-514 (2000)]. GSK-3 has been implicated in various diseases including diabetes. Alzhe- 
imer's disease, CNS disorders such as manic depressive disorder and neurodegenerative diseases, and cardiomy- 
ocete hypertrophy [WO 99/65897; WO 00/38675; and Haq et al., J. Cell BioL (2000) 151, 117]. These diseases may 
be caused by, or result in, the abnormal operation of certain cell signaling pathways in which GSK-3 plays a role. GSK- 
3 has been found to phosphorylate and modulate the activity of a number of regulatory proteins. These proteins include 

^0 glycogen synthase which is the rate limiting enzyme necessary for glycogen synthesis, the microtubule associated 
protein Tau. the gene transcription factor p-catenin, the translation initiation factor el F2B, as well as ATP citrate lyase, 
axin, heat shock factor-1, c-Jun, c-Myc, c-Myb, ORES, and CEPBa. These diverse protein targets Implicate GSK-3 in 
many aspects of cellular metabolism, proliferation, differentiation and development. 

[0007] In a GSK-3 mediated pathway that is relevant for the treatment of type li diabetes, insulin-induced signaling 
45 leads to cellular glucose uptake and glycogen synthesis. Along this pathway, GSK-3 is a negative regulator of the 
insulin-induced signal. Normally, the presence of insulin causes inhibition of GSK-3 mediated phosphorylation and 
deactivation of glycogen synthase. The inhibition of GSK-3 leads to increased glycogen synthesis and glucose uptake 
[Klein etal.. PNAS, 93, 8455-9 (1996); Cross et al., Biochem. J., 303, 21-26 (1994); Cohen, Biocliem. Sac. Trans., 21, 
555-567 (1993); Massillon et al., Biochem J. 299, 123-128 (1994)]. However, in a diabetic patient where the insulin 
50 response is impaired, glycogen synthesis and glucose uptake fail to increase despite the presence of relatively high 
blood levels of insulin. This leads to abnormally high blood levels of glucose with acute and long term effects that may 
ultimately result in cardiovascular disease, renal failure and blindness. In such patients, the normal insulin-induced 
inhibition of GSK-3 fails to occur. It has also been reported that in patients with type II diabetes, GSK-3 is overexpressed 
[WO 00/38675]. Therapeutic inhibitors of GSK-3 are therefore potentially useful for treating diabetic patients suffering 
55 from an impaired response to insulin. 

[0008] GSK-3 activity has also been associated with Alzheimer's disease. This disease is characterized by the well- 
known p-amyloid peptide and the formation of intracellular neurofibrillary tangles. The neurofibrillary tangles contain 
hyperphosphorylated Tau protein where Tau is phosphorylated on abnormal sites. GSK-3 has been shown to phos- 
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phorylate these abnormal sites in cell and animal models. Furthermore, inhibition of GSK-3 has been shown to prevent 
hyperphosphorylatlon of Tau in cells [Lovestone et al., Current Biology 4, 1077-86 (1994); Brownlees et al., Neuroreport 
8, 3251-55 (1997)]. Therefore, it is believed that GSK-3 activity may promote generation of the neurofibrillary tangles 
and the progression of Alzheimer's disease. 
5 Another substrate of GSK-3 is p-catenin which Is degradated after phosphorylation by GSK-3. Reduced levels of P- 
catenin have been reported in schizophrenic patients and have also been associated with other diseases related to 
increase in neuronal cell death [Zhong et al., Nature, 395, 698-702 (1 998); Takashima et al., PNAS, 90, 7789-93 (1 993); 
Pei et al.. J. Neuropathol. Exp, 56, 70-78 (1997)]. 

[0009] As a result of the biological importance of GSK-3, there is current interest in therapeutically effective GSK-3 
10 inhbitors. Small molecules that inhibit GSK-3 have recently been reported [WO 99/65897 (Chiron) and WO 00/38675 
(SmithKline Beecham)]. 

[0010] For many of the aforementioned diseases associated with abnormal GSK-3 activity, other protein kinases 
have also been targeted for treating the same diseases. However, the various protein kinases often act through different 
biological pathways. For example, certain quinazoline derivatives have been reported recently as inhibitors of p38 

15 kinase (WO 00/12497 to Scios). The compounds are reported to be useful for treating conditions characterized by 
enhanced p38-a activity and/or enhanced TGF-p activity While p38 activity has been implicated in a wide variety of 
diseases, including diabetes, p38 kinase is not reported to be a constituent of an insulin signaling pathway that regulates 
glycogen synthesis or glucose uptake. Therefore, unlike GSK-3, p38 inhibition would not be expected to enhance 
glycogen synthesis and/or glucose uptake. 

20 [0011] WO 00/21 955 describes the use of quinazoline derivatives in the manufacture of a medicament, which produce 
an antiangioQenic and/or vascular permeability reducing effect in warm-blooded animals, due to their ability to inhibit 
VEGF receptor tyrosine kinase activity. 

[0012] There is a continued need to find new therapeutic agents to treat human diseases. The protein kinases aurora- 
: 2 and GSK-3 are especially attractive targets for the discovery of new therapeutics due to their important role in cancer. 
r25 diabtetes, Alzheimer's disease and other diseases. 

DESCRIPTION OF THE INVENTION 

[001 3] It has now been found that compounds of this invention and pharmaceutical compositions thereof are effective 
30 as protein kinase inhibitors, particularly as inhibitors of aurora-2 and GSK-3. These compounds are comprised by the 
general formula I and are defined more restrictively in the claims. 
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or a pharmaceutically acceptable derivative or prodrug thereof, wherein: 



50 



to are as described below; 
Ring A is selected from the group consisting of: 
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35 G is Ring C or Ring D; 

Ring C is selected fronn a phenyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyi. or 1,2,4-triazinyl ring, wherein said 
Ring C has one or two ortho substituents independently selected from -Ri, any substitutable non-ortho carbon 
position on Ring C is Independently substituted by -R^, and two adjacent substituents on Ring C are optionally 
taken together with their intervening atoms to form a fused, unsaturated or partially unsaturated, 5-6 membered 

40 ring having 0-3 heteroatoms selected from oxygen, sulfur or nitrogen, said fused ring being optionally substituted 

by halo, oxo, or -R^; 

Ring D is a 5-7 membered monocyclic ring or 8-10 membered bicyciic ring selected from aryl. heteroaryl, hetero- 
cyclyl or carbocyclyl, said heteroaryl or heterocyclyl ring having 1-4 ring heteroatoms selected from nitrogen, ox^ 
ygen or sulfur, wherein Ring D is substituted at any substitutable ring carbon by oxo or -R^, and at any substitutable 
<5 ring nitrogen by -R'*, provided that when Ring D is a six-membered aryl or heteroaryl ring, -R5 is hydrogen at each 

ortho carbon position of Ring D; 

R^ is selected from -halo, -CN, -NO2, T-V-R^, phenyl, 5-6 membered heteroaryl ring, 5-6 membered heterocyclyl 
ring, or C^.q aliphatic group, said phenyl, heteroaryl, and heterocyclyl rings each optionally substituted by up to 
three groups independently selected from halo, 0x0, or -R^, said Ci^g aliphatic group optionally substituted with 
50 halo, cyano, nitro, or oxygen, or R^ and an adjacent substituent taken together with their intervening atoms form 

said ring fused to Ring C; 

R^ and Rv are independently selected from T-R3, or and RV are taken together with their intervening atoms to 
form a fused, unsaturated or partially unsaturated, 5-8 membered ring having 0-3 ring heteroatoms selected from 
oxygen, sulfur, or nitrogen, wherein any substitutable carbon on said fused ring formed by R'^ and Rv is substituted 
55 by 0x0 or T-R3, and any substitutable nitrogen on said ring formed by R* and Ry is substituted by R^; 

T is a valence bond or a C1.4 alkylidene chain; 

R2 and R2' are independently selected from -R, -T-W-R^, or R2 and R2' are taken together with their intervening 
atoms to form a fused, 5-8 membered, unsaturated or partially unsaturated, ring having 0-3 ring heteroatoms 
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selected from nitrogen, oxygen, or sulfur, wherein each substilutable carbon on said fused ring formed by and 
R2' is substituted by halo, oxo, -CN, -NO2. -R^ or -V-R6. and any substilutable nitrogen on said ring formed by R2 
and R2' is substituted by R'^; 

R3 is selected from -R, -halo, -OR, -C(=0)R, -COgR. -COCOR, -COCHjCOR. -NOj. -CN, -S(0)R, -S(0)2R. -SR, 

-N(R-)2. -CON(R7)2. -S02N{R7)2. -OC(=0)R. -N(R7)coR, -N(R7)C02(optionally substituted C^e aliphatic) . -N(R4) 

N(R^)2. -C=NN(R^)2. -C=N.OR. -N(R7)C0N(R7)2. -N(R7)S02N(R7)2, -N(R^)S02R. or -OC(=0)N(R7)2: 

each R is independently selected from hydrogen or an optionally substituted group selected from C^.g aliphatic, 

C5.10 a heteroary! ring having 5-10 ring atoms, or a heterocyclyl ring having 5-10 ring atoms; 

each R^ is independently selected from -R\ -CORJ, -COjICls aliphatic), -C0N{R7)2. or -S02R^ or two R^ on the 

same nitrogen are taken together to form a 5-8 membered heterocyclyl or heteroaryl ring; . 

each R5 is independently selected from -R, halo, -OR. -C(=0)R, -CO2R, -COCOR, -NO2. -CN. -S(0)R, -SO2R. 

-SR, -N(R4)2. -C0N(R4)2. -S02N(R^)2, -OC(=0)R, -N{R4)C0R. -N(R^)C02(optionally substituted C, g aliphatic)! 

-N(R4)N(R^)2. -C=NN(R^)2. -C=N-0R. -N(R^}CON(R^)2. -N(R^)S02N{R4)2. -N(R'^)S02R. or-OC(=0)N(R4)2. or R5 

and an adjacent substituent taken together with their intervening atoms form said ring fused to Ring C; 

V is -0-. -S-. -SO-, -SO2-, -N(R6)S02-. -S02N(R6).. -N(R6)-. -CO-. -CO2-. -N(R6)C0-. -N{R6)C(0)0-, -N(R6)C0N 

(R6)-. -N(R6)S02N{R6}-. .N(R6)N{R6)>. -C(0)N(R6)., -0C{0)N(R6)., -C(R6)20-, -C(R6)2S-. -C(R6)2S0-, -C 

{R6)2S02-. -C{R6)2S02N{R6)., -C(R6)2N(R6)-. -C(R6)2N(R6)C{0)-, -C(R5)2N(R6)C(0)0-, -C(R6)=NN(R6).. -C(R6) 

=N-0-. -C(R6)2N(R6)N(R5)-, -C(R6)2N(R6)S02N{R6).. or-C(R6)2N{R6)CON(R6).; 

W is -C(R6)20-. -C(R6)2S-, -C(R6)2SO-, -C(R6)2S02-.. -C(R6)2S02N{R6)-, -C(R6)2N(R6)., -co-, -CO2-. -C(R6)0C 
(0)-. -C{R6)OC(0)N(R6)-. -C(R5)2N(R6)C0-. -C(R6)2N(R6)C(0)0-. -C(R6)=NN(R6)-. -C(R6)=N-0-. -C(R6)2N(R6) 
N(R6)-, -C(R6)2N(R6)S02N(R6)-. -C(R6)2N(R6)C0N(R6)-. or -C0N(R6)-: 

each R6 is independently selected from hydrogen or an optionally substituted C^^ aliphatic group, or two R^ groups 
on the same nitrogen atom are taken together with the nitrogen atom to form a 5-6 membered heterocyclyl or 

heteroaryl ring; 

each R^ is independently selected from hydrogen or an optionally substituted Ci^ aliphatic group, or two R^ on 
the same nitrogen are taken together with the nitrogen to form a 5-8 membered heterocyclyl or heteroaryl ring: 
each R8 is independently selected from an optionally substituted C^.^ aliphatic group, -0R6. -SRS. .COR^, -S02R^, 
-N(R6)2, -N(R6)N{R6)2. -ON. -NO2, -C0N(R6)2. or -CO2R6; and 

R9 is selected from -R, halo. -OR. -C{=0)R, -CO2R, -COCOR. -NO2. -CN, -S(0)R, -SO2R, -SR, -N{R%, -CON 
(R^)2, -S02N(R4)2. -OC(=0)R. -N{R^)COR, -N(R'^)C02{optionally substituted C^.g aliphatic). -N{R4)N(R4)2, -C=NN 
(R4)2. -C=N-OR. -N(R4)C0N(R4)2. -N(R4)S02N(R^)2, -N(R^)S02R. or .-OC(=0)N(R4)2. 

[0014] As used herein, the following definitions shall apply unless otherwise indicated. The phrase "optionally sub- 
stituted" is used interchangeably with the phrase "substituted orunsubstituted"or with the term "(un)substituted." Unless 
otherwise indicated, an optionally substituted group may have a substituent at each substitutable position of the group, 
and each substitution is independent of the other. 

The term "aliphatic" as used herein means straight-chain, branched or cyclic C^-C^2 hydrocarbons which are completely 
saturated or which contain one or more units of unsaturation but which are not aromatic. For example, suitable aliphatic 
groups include substituted or unsubstltuted linear, branched or cyclic alkyl, alkenyl, alkynyl groups and hybrids thereof 
such as (cycloalkyl)alkyl. (cycloalkenyl)alkyl or {cycloalkyl)alkenyl. The terms "alkyl", "alkoxy", "hydroxyaikyl", "alkoxy- 
alkyl", and "alkoxycarbonyl", used alone or as part of a larger moiety includes both straight and branched chains con- 
taining one to twelve carbon atoms. The terms "alkenyl" and "alkynyl" used alone or as part of a larger moiety shall 
include both straight and branched chains containing two to twelve carbon atoms. The term "cycloalkyl" used alone or 
as part of a larger moiety shall include cyclic C3-C12 hydrocarbons which are completely saturated. 
[0015] The terms "haloalkyl", "haloalkenyl" and "haloalkoxy" means alkyl, alkenyl or alkoxy. as the case may be, 
substituted with one or more halogen atoms. The term "halogen" means F, CI, Br, or I. 

[0016] The term "heteroatom" means nitrogen, oxygen, or sulfur and includes any oxidized form of nitrogen and 
sulfur, and the quaternized form of any basic nitrogen. Also the term "nitrogen" includes a substitutable nitrogen of a 
heterocyclic ring. As an example, in a saturated or partially unsaturated ring having 0-3 heteroatoms selected from 
oxygen, sulfur or nitrogen, the nitrogen may be N (as in 3,4-dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or NR* (as in 

N-substituted pyrrolidinyl). 

[0017] The terms "carbocycle", "carbocyclyl", "carbocycio", or "carbocyclic" as used herein means an aliphatic ring 
system having three to fourteen members. The terms "carbocycle". "carbocyclyl". "carbocycio". or "carbocyclic" whether 
saturated or partially unsaturated, also refers to rings that are optionally substituted. The terms "carbocycle", "carbo- 
cyclyl". "carbocycio". or "carbocyclic" also include aliphatic hngs that are fused to one or more aromatic or nonaromatic 
rings, such as in a decahydronaphthyl or tetrahydronaphthyl, where the radical or point of attachment is on the aliphatic 
ring. 

[0018] The term "aryl" used alone or as part of a larger moiety as in "aralkyl", "aralkoxy". or "aryloxyalkyl", refers to 
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aromatic ring groups having five to fourteen members, such as phenyl, benzyl, phenethyl, 1-naphthyl, 2-naphthyl, 
1-anthracyl and 2-anthracyl. The term "aryl" also refers to rings that are optionally substituted. The term "aryl" may be 
used interchangeably with the term "ar>'l ring". "Aryl" also includes fused polycyclic aromatic ring systems in which an 
aromatic ring is fused to one or more rings. Examples include 1-naphthyl, 2-naphthyl, 1-anthracyl and 2-anthracyl. Also 
included within the scope of the term "aryl". as it is used herein, is a group in which an aromatic ring is fused to one 
or more non-aromatic rings, such as in an indanyl. phenanthridinyl. or tetrahydronaphthyl, where the radical or point 
of attachment is on the aromatic ring. 

[0019] The term "heterocycle". "heterocyclyl", or "heterocyclic" as used herein includes non-aromatic ring systems 
having five to fourteen members, preferably five to ten. in which one or more ring carbons, preferably one to four, are 
each replaced by a heteroatom such as N, 0, or S. Examples of heterocyclic rings include 3-1H-benzimida2ol-2-one. 
{1-substituted)-2-oxo-ben2lmidazol-3-yl. 2-tetrahydrofuranyl, 3-tetrahydrofuranyI, 2-tetrahydropyranyl, 3-tetrahydro- 
pyranyl. 4-tetrahydropyranyl. [1,3]-dioxalanyl, [1 ,3]-dithiolanyl, [1,3]-dioxanyl, 2-tetrahydrothiophenyl, 3-tetrahydrothi- 
ophenyl, 2-morpholinyl, 3-morpholinyl, 4-morpholinyl, 2-thiomorpholinyl. 3-thiomorpholinyf, 4-thiomorphoNnyi, 1 -pyrro- 
Itdinyl, 2-pyrrolidinyl. 3-pyrrolidinyl, 1-piperazinyl, 2-piperazinyl, 1-piperidinyl, 2-piperidinyl. 3-piperidinyl. 4-piperidinyl, 

4- thia20lidinyl, diazolonyl, N-substituted diazolonyl. 1-phthalimidinyl, benzoxanyl, benzopyrrolidinyl, benzopiperidinyl. 
benzoxolanyl, benzothiolanyl, and benzothianyl. Also included within the scope of the term "heterocyclyl" or "hetero- 
cyclic", as it is used herein, is a group in which a non-aromatic heteroatom-containing ring is fused to one or more 
aromatic or non-aromatic rings, such as in an indolinyi, chromanyl, phenanthridinyl, or tetrahydroquinolinyl, where the 
radical or point of attachment is on the non-aromatic heteroatom-containing ring. The term "heterocycle". "heterocyclyl". 
or "heterocyclic" whether saturated or partially unsaturated, also refers to rings that are optionally substituted. 
[0020] The term "heteroaryl", used alone or as part of a larger moiety as in "heteroaralkyl" or "heteroarylalkoxy", 
refers to heteroaromatic ring groups having five to fourteen members. Examples of heteroaryl rings include 2-furanyl, 
3-furanyl, N-imidazolyl, 2-imidazolyl, 4-imidazoly(, 5-imidazo!yl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-oxadiazolyl, 

5- oxadiazolyl, 2-oxazolyl. 4-oxazolyl, 5-oxazolyl, 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyi. 2-py- 
rimidyl, 4-pyrimidyl, 5-pyrimidyl, 3-pyndazinyl. 2-thiazolyl. 4-thiazolyl. 5-thiazolyl. 5-tetrazoly!, 2-triazolyl, 5-triazolyl. 
2-thienyI, 3-thienyl. carbazolyl, benzimidazolyl, benzothienyl, benzofuranyl. indolyl, quinolinyl. faenzotriazolyl, benzo- 
thiazolyl, benzooxazolyl, benzimidazolyl, isoquinollnyl, Indolyl. isoindolyl, acridinyl, or benzoisoxazolyl. Also included 
within the scope of the term "heteroaryl", as it is used herein, is a group in which a heteroatomic ring is fused to one 
or more aromatic or nonaromatic rings where the radical or point of attachment is on the heteroaromatic ring. Examples 
include tetrahydroquinolinyl, tetrahydroisoquinolinyi, and pyrido[3,4-d]pyrimidinyl. The term "heteroaryl" also refers to 
rings that are optionally substituted. The term "heteroaryl" may be used interchangeably with the term "heteroaryl ring" 
or the term "heteroaromatic". 

[0021] An aryl (including aralkyi, aralkoxy, aryloxyalkyi and the like) or heteroaryl (including heteroaralkyl and heter- 
oarylalkoxy and the like) group may contain one or more substituents. Examples of suitable substituents on the un- 
saturated carbon atom of an aryl, heteroaryl, aralkyi, or heteroaralkyl group include a halogen, -R°. -0R°, -SR°, 
1,2-methylene-dioxy, 1 ,2-ethylenedioxy, protected OH (such as acyloxy). phenyl (Ph). substituted Ph. -O(Ph). substi- 
tuted -O(Ph). -CH2(Ph), substituted -CH2(Ph), -CH2CH2(Ph), substituted -CH2CH2(Ph), -NO2. -CN, -NiR^)^, -n'r°C(0) 
R°, -NR^C(0)N{R°)2. -NR''C02R^ -NR°NR°C(0)R°. -NR'=NR°C(0)N(R°)2, -NR°NR°C02R°, -C(0)C(0)R°, -C(0) 
CH2C(0)R^ -C02R^ -C(0)R°. -C(0)N(R°)2. -0C(0)N(R°)2. -S(0)2R°. -S02N(R°)2, -S(0)R°. -NR°S02N(R°)2 
-NR°S02R°. -C{=S)N{R°)2. -C(=NH)>N(R°)2. -(CH2)yNHC(0)R^ -(CH2)yNHC(0)CH(V-R°)(R°); wherein R° is hydro- 
gen, a substituted or unsubstituted aliphatic group, an unsubstituted heteroaryl or heterocyclic ring, phenyl (Ph). sub- 
stituted Ph, -O(Ph), substituted -0{Ph). -CH2(Ph), or substituted -CH2(Ph); y is 0-6; and V is a linker group. Examples 
of substituents on the aliphatic group or the phenyl ring of R° include amino, alkylamino, dialkylamino, aminocarbonyl. 
halogen, alkyl. alkylaminocarbonyl, dialkylaminocarbonyl, alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkoxy, ni- 
tro, cyano, carboxy, alkoxycarbonyl, alkylcarbonyl, hydroxy, haioalkoxy, or haloalkyl. 

[0022] An aliphatic group or a non-aromatic heterocyclic ring may contain one or more substituents. Examples of 
suitable substituents on the saturated carbon of an aliphatic group or of a non-aromatic heterocyclic ring include those 
listed above for the unsaturated carbon of an aryl or heteroaryl group and the following: =0, =S. =NNHR*, =NN(R*)2, 
=N-. =NNHC(0)R*. =NNHC02(alkyl). =NNHS02(alkyl), or =NR*. where each R' is independently selected from hydro- 
gen, an unsubstituted aliphatic group or a substituted aliphatic group. Examples of substituents on the aliphatic group 
include amino, alkylamino, dialkylamino, aminocarbonyl, halogen, alkyl. alkylaminocarbonyl, dialkylaminocarbonyl. 
alkylaminocarbonyloxy. dialkylaminocarbonyloxy, alkoxy. nitro, cyano, carboxy. alkoxycarbonyl. alkylcarbonyl, hydroxy! 
haioalkoxy, or haloalkyl. 

[0023] Suitable substituents on the nitrogen of a non-aromatic heterocyclic ring Include -R+, -N(R'')2 -C(0)R* 
-C02R\ -C(0)C(0)R*. -C(0)CH2C(0)R^ -S02R^ -S02N(R-)2. -C( = S)N(R-)2, -C(=NH)-N(R-)2, and -NR*S02R^ 
wherein R* is hydrogen, an aliphatic group, a substituted aliphatic group, phenyl (Ph), substituted Ph, -O(Ph), substi- 
tuted -O(Ph). CH2(Ph), substituted CH2(Ph), or an unsubstituted heteroaryl or heterocyclic ring. Examples of substit- 
uents on the aliphatic group or the phenyl ring include amino, alkylamino. dialkylamino, aminocarbonyl, halogen, alkyl, 
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alkylaminocarbonyl. dialkylaminocarbony!, alkylaminocarbonyloxy. dialkylaminocarbonyloxy, alkoxy, nitro. cyano, car- 
boxy, alkoxycarbonyl. alkylcarbonyl, hydroxy, haloalkoxy. or haloalkyl. 

[0024] The term "linker group" or "linker" means an organic moiety that connects two parts of a compound. Linkers 
are typically comprised of an atom such as oxygen or sulfur, a unit such as -NH-, -CHj-. -C(0)-, -C{0)NH-. or a chain 
of atoms, such as an alkylidene chain. The molecular mass of a linker is typically in the range of about 14 to 200, 
preferably in the range of 14 to 96 with a length of up to about six atoms. Examples of linkers Include a saturated or 
unsaturated Ci.6 alkylidene chain which is optionally substituted, and wherein one or two saturated carbons of the 
chain are optionally replaced by -C{0)-, -C(0)C(0)>, -CON'H-, -CONHNH-. -COj-. -0C(0)-. -NHCOj-. -0-. -NHCONH-. 
-OC(0)NH-, -NHNH-, -NHCO-, -S-, -SO-. -SO2-. -NH-.-SOjNH-, or -NHSOj-. 

[0025] The term "alkylidene chain" refers to an optionally substituted, straight or branched carbon chain that may be 
fully saturated or have one or more units of unsaturation. The optional substituents are as described above for an 
aliphatic group. 

[0026] A combination of substituents or variables is permissible only if such a combination results in a stable or 
chemically feasible compound. A stable compound or chemically feasible compound is one in which the chemical 
structure Is not substantially altered when kept at a temperature of 40 ''C or less. In the absence of moisture or other 
chemically reactive conditions, for at least a week. 

[0027] Unless otherwise stated, structures depicted herein are also meant to Include all stereochemical forms of the 
structure; i.e., the R and S configurations for each asymmetric center. Therefore, single stereochemical isomers as 
well as enantiomeric and diastereomeric mixtures of the present compounds are within the scope of the invention. 
Unless otherwise stated, structures depicted herein are also meant to include compounds which differ only in the 
presence of one or more isotopically enriched atoms. For example, compounds having the present structures except 
for the replacement of a hydrogen by a deuterium or tritium, or the replacement of a carbon by a ^^c- or I'^C-enriched 
. carbon are within the scope of this invention. 

^ [0028] Compounds of formula I or salts thereof may be formulated into compositions. In a preferred embodiment, 
,the composition is a pharmaceutical composition. In one embodiment, the composition comprises an amount of the 
protein kinase inhibitor effective to inhibit a protein kinase, particularly GSK-3, in a biological sample or in a patient. In 
another embodiment, compounds of this invention and pharmaceutical compositions thereof, which comprise an 
amount of the protein kinase inhibitor effective to treat or prevent a GSK-3-mediated condition and a pharmaceutically 
acceptable carrier, adjuvant, or vehicle, may be formulated for administration to a patient. 

[0029] The term "GSK-3-mediated condition" or "disease", as used herein, means any disease or other deleterious 
condition or state in which GSK-3 is known to play a role. Such diseases or conditions include, without limitation, 
diabetes, Alzheimer's disease. Huntington's Disease, Parkinson's Disease, AIDS-associated dementia, amyotrophic 
lateral sclerosis (AML), multiple sclerosis (MS), schizophrenia, cardiomycete hypertrophy, reperfusion/ischemia, and 
baldness. . 

[0030] One aspect of this invention relates to a compound of formula 1 or a pharmaceutical composition thereof, for 
use in enhancing glycogen synthesis and/or lowering blood levels of. glucose in a patient. This aspect is especially 
useful for diabetic patients. Another aspect relates to inhibiting the production of hyperphosphorylated Tau protein, 
which is useful in halting or slowing the progression of Alzheimer's disease. Another aspect relates- to inhibiting the 
phosphorylation of p-catenin, which is useful for treating schizophrenia. 

[0031] Another aspect of the invention relates to inhibiting GSK-3 activity in a biological sample, which method com- 
prises contacting the biological sample with a GSK-3 inhibitor of formula I 

[0032] Another aspect of this invention relates to a compound of formula I or a composition comprising said com- 
pound*, for use in inhibiting Aurora-2 activity in a patient. 

[0033] Another aspect of this invention relates to a compound of formula I or a pharmaceutical composition thereof, 
for use in treating or preventing an Aurora-2-medtated disease with an Aurora-2 inhibitor. 

[0034] The term "Aurora-2-mediated condition" or "disease", as used herein, means any disease or other deleterious 
condition in which Aurora is known to play a role. The term "Aurora-2-mediated condition" or "disease" also means 
those diseases or conditions that are alleviated by treatment with an Aurora-2 inhibitor. Such conditions include, without 
limitation, cancer. The term "cancer" includes, but is not limited to the following cancers: colon and ovarian. 
[0035] Another aspect of the invention relates to inhibiting Aurora-2 activity in a biological sample, which method 
comprises contacting the biological sample with the Aurora-2 inhibitor of formula I, or a composition thereof. 
[0036] Another aspect of this invention relates to a compound of formula I or a pharmaceutical composition thereof, 
for use in treating or preventing a CDK-2-mediated diseases with a CDK-2 inhibitor. 

[0037] The term "CDK-2-mediated condition" or "disease", as used herein, means any disease or other deleterious 
condition in which CDK-2 is known to play a role. The term "CDK-2-mediated condition" or "disease" also means those 
diseases or conditions that are alleviated by treatment with a CDK-2 inhibitor. Such conditions include, without limitation, 
cancer. Alzheimer's disease, restenosis, angiogenesis, glomerulonephritis, cytomegalovirus, HIV, herpes, psoriasis, 
atherosclerosis, alopecia, and autoimmune diseases such as rheumatoid arthritis. See Fischer, P.M. and Lane, D.P.. 
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Current Medicinal Chemistry, 7, ^2^3•^2A5 {2000): Man\,S.^^ C Wu K Francis R anri Ppct.M p ^ • 

0039] Another aspect of this invention relates to a compound of formula I or a pharmaceutical comoStionTrpol' 
for use ,n treating or preventing an ERK-2-mediated diseases with an ERK-2 inhibitor ^""^P^^^'on thereof, 

L^TchERV^TnrnrpTara" 

vLTdilt f ; <=^^'^'°^-='="'-^<^'^«-3e including cardlomegaly, Alzheime 's disea JlVrosis 

et al„ 1995. J. Biol. Chem. 270. 18848- Rouse et al 1994 TpH 7r in97 7 . , ' ' ^1°'^^^-^ 

D ■ J . . '^""'''= ^' iyy4, c-e// 78, 1027 Raingeaud et a 1996 Mol Cfii Rini ir 

1247; Ra.ngeaud et al. 1996; Chen et al., 1993 Proc. Natl. Acad. Sci. USA 90 10952- Oliver et al 199S P^^V 
EXP. BIC. Me, 210 162; Moodie et al.. 1993, Saence 260. 1658; Fray and Mul en 97 Ca c . Ss 62? 

[0041] Another aspect of the invention relates to inhibiting ERK-2 activity in a biological sampl^or a pafent which 

[0044] Another aspect of the invention relates to inhibiting AKT activity in a biological sample or a patient which 
cem a, osteoporosis, osteoarthntis, cancer, symptomatic treatment of bone metastasis, and Pao , sT a"e s"'^^^^^^^ 

[0049] The term "patienf includes human and veterinary subjects 

[0050] The term "biological sample", as used herein, includes, without limitation, cell cultures or extracts thereof 
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[0051] The amount effective to inhibit protein kinase, for example, GSK-3 and Aurora-2. is one that measurably 
inhibits the kinase activity where compared to the activity of the enzyme in the absence of an inhibitor. Any method 
may be used to determine inhibition, such as, for example, the Biological Testing Examples described below. 
[0052] Pharmaceutlcally acceptable carriers that may be used in these pharmaceutical compositions include, but 
are not limited to, ion exchangers, alumina, aluminum stearate, lecithin, serum proteins, such as human serum albumin, 
buffer substances such as phosphates, glycine, sorbic acid, potassium sorbate, partial glyceride mixtures of saturated 
vegetable fatty acids, water, salts or electrolytes, such as protamine sulfate, disodium . hydrogen phosphate, potassium 
hydrogen phosphate, sodium chloride, zinc salts, colloidal silica, magnesium trisilicate. polyvinyl pyrrolidone, cellulose- 
based substances, polyethylene glycol, sodium carboxymethylcellulose, polyacrylates, waxes, polyethylene-polyoxy- 
propylene-block polymers, polyethylene glycol and wool fat. 

[0053] The compositions of the present invention may be administered orally, parenterally, by inhalation spray, top- 
ically, rectally. nasally, buccally, vaginally or via an implanted reservoir. The term "parenteral" as used herein includes 
subcutaneous, intravenous, intramuscular, intra-articular, intra-synovial, intrasternal, intrathecal, intrahepatic, intrale- 
sional and intracranial injection or infusion techniques. Preferably, the compositions are administered orally, intraperi- 
toneally or intravenously. 

[0054] Sterile injectable forms of the compositions of this invention may be aqueous or oleaginous suspension. These 
suspensions may be formulated according to techniques known in the art using suitable dispersing or wetting agents 
and suspending agents. The sterile injectable preparation may also be a sterile injectable solution or suspension in a 
non-toxic parenterally-acceptable diluent or solvent, for example as a solution in 1 ,3-butanediol. Among the acceptable 
vehicles and solvents that may be employed are water, Ringer's solution and isotonic sodium chloride solution. In 
addition, sterile, fixed oils are conventionally employed as a solvent or suspending medium. For this purpose, any 
bland fixed oil may be employed including synthetic mono- or di-g!ycerides. Fatty acids, such as oleic acid and its 
glyceride derivatives are useful in the preparation of injectables, as are natural pharmaceutically-acceptable oils, such 
as olive oil or castor oil, especially in their polyoxyethylated versions. These oil solutions or suspensions may also 
contain a long-chain alcohol diluent or dispersant, such as carboxymethyl cellulose or similar dispersing agents which 
are commonly used in the formulation of pharmaceutlcally acceptable dosage forms including emulsions and suspen- 
sions. Other commonly used surfactants, such as Tweens, Spans and other emulsifying agents or bioavailability en- 
hancers which are commonly used in the manufacture of pharmaceutically acceptable solid, liquid, or other dosage 
forms may also be used for the purposes of formulation. 

[0055] The pharmaceutical compositions of this invention may be orally administered In any orally acceptable dosage 
form including, but not limited to, capsules, tablets, aqueous suspensions or solutions. In the case of tablets for oral 
use. carriers commonly used include lactose and corn starch. Lubricating agents, such as magnesium stearate, are 
also typically added. For oral administration in a capsule form, useful diluents include lactose and dried cornstarch. 
When aqueous suspensions are required for oral use, the active ingredient is combined with emulsifying and suspend- 
ing agents. If desired, certain sweetening, flavoring or coloring agents may also be added. 

[0056] Alternatively, the pharmaceutical compositions of this invention may be administered in the form of supposi- 
tories for rectal administration. These can be prepared by mixing the agent with a suitable nonirritating excipient which 
is solid at room temperature but liquid at rectal temperature and therefore will melt in the rectum to release the drug. 
Such materials include cocoa butter, beeswax and polyethylene glycols. 

[0057] The pharmaceutical compositions of this invention may also be administered topically, especially when the 
target of treatment includes areas or organs readily accessible by topical application, including diseases of the eye, 
the skin, or the lower intestinal tract. Suitable topical formulations are readily prepared for each of these areas or organs. 
[0058] Topical application for the lower intestinal tract can be effected in a recta! suppository formulation (see above) 
or in a suitable enema formulation. Topically-transdermal patches may also be used. 

[0059] For topical applications, the pharmaceutical compositions may be formulated in a suitable ointment containing 
the active component suspended or dissolved in one or more carriers. Carriers for topical administration of the com- 
pounds of this invention Include, but are not limited to, mineral oil, liquid petrolatum, white petrolatum, propylene glycol, 
polyoxyethylene, polyoxypropylene compound, emulsifying wax and water. Alternatively, the pharmaceutical compo- 
sitions can be formulated in a suitable lotion or cream containing the active components suspended or dissolved in 
one or more pharmaceutically acceptable carriers. Suitable earners include, but are not limited to, mineral oil, sorbitan 
monostearate, polysorbate 50. cetyl esters wax. cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water. 
[0060] For ophthalmic use. the pharmaceutical compositions may be formulated as micronized suspensions in iso- 
tonic, pH adjusted sterile saline, or, preferably, as solutions in isotonic, pH adjusted sterile saline, either with or without 
a preservative such as benzylaikonium chloride. Alternatively for ophthalmic uses, the pharmaceutical compositions 
may be formulated in an ointment such as petrolatum. 

[0061] The pharmaceutical compositions of this invention may also be administered by nasal aerosol or inhalation. 
Such compositions are prepared according to techniques well-known In the art of pharmaceutical formulation and may 
be prepared as solutions in saline, employing benzyl alcohol or other suitable preservatives, absorption promoters to 
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enhance bioavailability, Huorocarbons, and/or other conventional solubilizing or dispersing agents 
[0062] In addition to the compounds of this invention, pharmaceutically acceptable salts of the compounds of this 
mvention may also be employed in compositions to treat or prevent the above-identified diseases or disorders 
[0063] A •■pharmaceutically acceptable salt" means any pharmaceutically acceptable salt, ester, salt of an ester or 
other denvative of a compound of this invention which, upon administration to a recipient, is capable of providing either 
directly or indirectly, a compound of this invention or an inhibitorily active metabolite or residue thereof Particularly 
favored salts are those that increase the bioavailability of the compounds of this invention when such compounds are 
administered to a patient (e.g., by allowing an orally administered compound to be more readily absorbed into the 
blood) or which enhance delivery of the parent compound to a biological compartment (e.g., the brain or lymphatic 
system) relative to the parent species. 

[0064] Pharmaceutically acceptable salts of the compounds of this invention include, without limitation, esters amino 
acid esters, phosphate esters, metal salts and sulfonate esters. 

[0065] Pharmaceutically acceptable salts of the compounds of this invention include those derived from pharmaceu- 
tically acceptable inorganic and organic acids and bases. Examples of suitable acid salts include acetate adipate 
alginate, aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, citrate, camphorate, camphorsulfonate cyclopen- 
lanepropionate, d gluconate, dodecylsulfate. ethanesulfonate. formate, fumarate, glucoheptanoate, glycerophosphate 
glycolate, hemisulfate, heptanoate, hexanoate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate' 
lactate, maleate, malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, palmoate pecti- 
nate, persulfate, 3-phenylpropionate, phosphate, pifcrate, pivalate, propionate, salicylate, succinate, sulfate tartrate 
thiocyanate, tosylate and undecanoate. Other acids, such as oxalic, while not in themselves pharmaceutically accept- 
able may be employed in the preparation of salts useful as intermediates in obtaining the compounds of the invention 
and their pharmaceutically acceptable acid addition salts. 

[0066] Salts derived from appropriate bases include alkali metal (e.g., sodium and potassium), alkaline earth metal 
(e.g., magnesium), ammonium and N*(C,^ alkyl), salts. This invention also envisions the quaternization of any basic 
nitrogen-containing groups of the compounds disclosed herein. Water or oil-soluble or dispersible products may be 
obtained by such quaternization. ' 
[0067] The amount of the protein kinase inhibitor that may be combined with the carrier materials to produce a single 
dosage form will vary depending upon the patient treated and the particular mode of administration. Preferably the 
compositions should be formulated so that a dosage of between 0.01 - 100 mg/kg body weight/day of the inhibitor can 
be administered to a patient receiving these compositions. 

[0068] It Should also be understood that a specific dosage and treatment regimen for any particular patient will depend 
upon a vanety 0 factors, including the activity of the specific compound employed, the age, body weight, general 
health, sex, diet, time of administration, rate of excretion, drug combination, and the judgment of the treating physician 
and the seventy of the particular disease being treated. The amount of the inhibitor will also depend upon the particular 
compound in the composition. r- k h° '"-uiai 

[0069] Depending upon the particular protein kinase-mediated condition to be treated or prevented, additional ther- 
apeutic agents which are normally administered to treat or prevent that condition, may be administered together with 

with'^hT^cir. Sr'"'^'rH-^°' °' anU-diabetic agents may be combined 

with the GSK-3 inhibitors of this invention to treat diabetes. These agents include, without limitation, insulin or insulin 

a^^JSureir'^^'^ °' ^'P*^' Qlucosidase inhibitors, biguanides, insulin sensitizers. 

[0070] Other examples of agents the inhibitors of this invention may also be combined with include, without limitation 
chemotherapeutic agents or other antiproliferative agents such as adriamycin, dexamethasone, vincristine, cycloohos- 
rr,ir^^ rTir ^"'^ P'3«"""^ derivatives: antiinflammatory agents such as corti- 

costeroids, TNF blockers, IL.1 RA, azathioprine, cyclophosphamide, and sulfasalazine; immunomodulatory and im- 
munosuppressive agents such as cyclosporin, tacrolimus, rapamycin, mycophenolate mofetil, interferons, corticoster- 
oids^ cyclophophamide, azathioprine, and sulfasalazine; neurotrophic factors such as acetylcholinesterase inhibitors 
MAO inhibitors, interferons, anticonvulsants, ion channel blockers, riluzole, and anti-Parkinsonian agents- agents fo^ 
treating cardiovascular disease such as beta-blockers, ACE Inhibitors, diuretics, nitrates, calcium channel blockers 
and statins; agents for treating liver disease such as corticosteroids, cholestyramine, interferons, and anti-viral agents- 
agents for treating blood disorders such as corticosteroids, anti-leukemic agents, and growth factors; and agents fo; 
treating immunodeficiency disorders such as gamma globulin. 

[0071] Those additional agents may be administered separately from the protein kinase inhibitor-containing compo- 
sition as part of a multiple dosage regimen. Alternatively, those agents may be part of a single dosage form mixed 
together with the protein kinase inhibitor of this invention in a single composition orm, mixeo 

[0072] Compounds of this invention may exist in altemative tautomeric forms, as in tautomers 1 and 2 shown below 
Unless otherwise indicated, the representation of either tautomer is meant to include the other. 
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[0073] R'^ and Rv (at positions and Z^, respectively) may be taken together to form a fused ring, providing a bicycllc 
ring system containing Ring A. Preferred RVRv rings include a 5-. 6-. 7-. or 8-membered unsaturated or partially un- 
saturated ring having 0-2 heteroatoms, wherein said RVRV ring is optionally substituted. Examples of Ring A systems 
are shown below by compounds l-A through l-DD, wherein Z^ is nitrogen or C{R-) and Z^ is nitrogen or C(H). 
[0074] An embodiment which is not an aspect of this invention, that is particularly useful for treating GSK3-mediated 
diseases relates to compounds of formula II: 




or a pharmaceutically acceptable derivative or prodrug thereof, wherein; 

Ring C is selected from a phenyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, or 1,2,4-triazinyl ring, wherein said 
Ring C has one or two ortho substituents independently selected from -R\ any substitutable non-ortho carbon 
position on Ring C is independently substituted by -RS, and two adjacent substituents on Ring C are optionally 
taken together with their intervening atoms to form a fused, unsaturated or partially unsaturated, 5-6 membered 
ring having 0-3 heteroatoms selected from oxygen, sulfur or nitrogen, said fused ring being optionally substituted 
by halo, oxo, or -R^; 

Ri is selected from -halo, -CN. -NOj. T-V-R6, phenyl. 5-6 membered heteroary! ring, 5-6 membered heterocyclyl 
ring, or C^.q aliphatic group, said phenyl, heteroaryl, and heterocyclyl rings each optionally substituted by up to 
three groups independently selected from halo, oxo, or -R8, said C^.g aliphatic group optionally substituted with 
halo, cyano, nitro. or oxygen, or R^ and an adjacent substituent taken together with their intervening atoms form 
said ring fused to Ring C; 

R'^ and Rv are independently selected from T-R3, or R^ and RV are taken together with their intervening atoms to 
form a fused, unsaturated or partially unsaturated, 5-8 membered ring having 0-3 ring heteroatoms selected from 
oxygen, sulfur, or nitrogen, wherein any substitutable carbon on said fused ring formed by R^ and Rv is substituted 
by 0X0 or T-R^, and any substitutable nitrogen on said ring formed by R^ and Rv is substituted by R'^; 
T is a valence bond or a C^.^ alkylidene chain; 

R2 and R2' are independently selected from -R, -T-W-R6, or R2 and R2" are taken together with their intervening 
atoms to form a fused, 5-8 membered. unsaturated or partially unsaturated, ring having 0-3 ring heteroatoms 
selected from nitrogen, oxygen, or sulfur, wherein each substitutable carbon on said fused ring formed by R^ and 
R2' is substituted by halo, oxo, -CN, -NO2, -R^ or -V-R6, and any substitutable nitrogen on said ring formed by R2 
and R2' is substituted by R"^; 

R3 is selected from -R, -halo. -OR. -C(=0)R. -CO2R, -COCOR, -COCH2COR. -NO2. -CN. -S(0)R, -S(0)2R. -SR, 
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-U{R%, -CON(R7)2. -S02N(R7)2. .OC{=0)R. -N(R7)C0R, -N(R7)C02 (optionally substituted g aliphatic) -N(R^) 

N(R^)2. -C=NN{R4)2. -C=N-OR, -N(R7)CON(R7)2. -N(R7)S02N(R7)2. -N(R^)S02R. or -0C(=0)N(R7)2; 

each R is independently selected from hydrogen or an optionally substituted group selected from C^.g aliphatic, 

^6-10 ai^'- 3 heteroaryt ring having 5-10 ring atoms, or a heterocyclyl ring having 5-10 ring atoms; 

each R^ is independently selected from -R7, -COR^, -C02{optionally substituted C^.g aliphatic).' -CON(R7)2. or 

-SO2R7, or two R^ on the same nitrogen are taken together to form a 5-8 membered heterocyclyl or heteroaryl ring; 

each R5 is independently selected from -R, halo, -OR. -C(=0)R, -CO2R, -COCOR, -NO2. -CN, -S(0)R, -SO2R, 

-SR, -N(R^)2, -C0N(R^)2. -S02N(R4)2. -OC(=0)R. -N(R4)C0R, -N(R^)C02 (optionally substituted ^ aliphatic)' 

-N(R^)N(R4)2, -C=NN(R'')2. -C=N-OR. -N(R4)C0N{R4)2, -N(R4)S02N(R4)2. -N{R4)S02R, or -OC(=0)H{R% or R5 

and an adjacent substituent taken together with their intervening atoms form said ring fused to Ring C; 

V is ^O-. -S-. -SO-. -SO2-. -N(R6)S02-. -S02N(R6).. -N(R6)-. -CO-. -CO2-. -N(R6)C0-. -N{R6)C(0)0-. -N(R6)C0N 

(R6)-. -N(R6)S02N(R6)., -N(R6)N(R6)-. -C(0)N(R6)-, -0C(0)N(R6).. .C(R6)20., -C(R6)2S-. -C(R6)2SO- -C 

(R6)2S02-. -C(R6)2S02N(R6).. -C(R6)2N(R6)., -C(R6)2N(R6)C(0)-. -C-(R6)2N(R6)-C(0)0.. -C{R6)=:NN(R6). -C(R6) 

=N-0-. -C(R6)2N(R6)N(R6).. -C(R6)2N(R6)S02N(R5)-, or -C(R6)2N(R6)C0N(R6).; 

W is -C(R6)20-. -C(R6)2S-. -C(R6)2SO-, -C(R6)2S02-, -C(Re)2S02N(R6)-, -C{R6)2N(R6)-. -CO-, -COj-. -C(R6)0C 
(O)-. -C(R6)OC(0)N(R6).. -C(R6)2N(R6)CO-. -C(R6)2N(R6)C(0)0-. -C(R6)=NN(R6).. -C(R6)=N-0- -c'(R6),N(R6) 
N(R6)., -C(R6)2N(R6)S02N(R6)., -C(R6)2N(R6)C0N(R6).. or -C0N(R6).; 

each R6 is independently selected from hydrogen, an optionally substituted 0^.4 aliphatic group, or two R6 groups 
on the same nitrogen atom are taken together with the nitrogen atom to form a 5-6 membered heterocyclyl or 
heteroaryl ring; 

each R7 is independently selected from hydrogen or an optionally substituted C^.q aliphatic group, or two R7 on 
the same nitrogen are taken together with the nitrogen to form a 5-8 membered heterocyclyl or heteroaryl ring; and 
each R8 is independently selected from an optionally substituted C^ 4 aliphatic group, -0R6 -SR6 -CORS -S0,R6 
-N(R6)2. .N(R6)N(R6)2. -CN. -NO2, -CON(R6)2, or -C02R^ ' ' ^ • 

[0075] When the R^ and Rv groups of formula II are taken together to form a fused ring, preferred RVRy rings include 
a 5-, 6-, 7-, or 8-membered unsaturated or partially unsaturated ring having 0-2 heteroatoms, wherein said RVRv ring 
is optionally substituted. This provides a bicyclic ring system containing a pyrimidine ring. 
[0076] Another embodiment which is not an aspect of this invention relates to compounds of formula III: 




III 



or a pharmaceutically acceptable derivative or prodrug thereof, wherein: 

Ring D is a 5-7 membered monocyclic ring or 8-10 membered bicyclic ring selected from aryl, heteroaryl, hetero- 
cyclyl or carbocyclyl, said heteroaryl or heterocyclyl ring having 1-4 ring heteroatoms selected from nitrogen, ox- 
ygen or sulfur, wherein Ring D is substituted at any substitutable ring carbon by oxo or -RS, and at any substitutable 
ring nitrogen by -R^. provided that when Ring D is a six-membered aryl or heteroaryl ring. -RS is hydrogen at each 
ortho carbon position of Ring D; 

R'^ and Rv are taken together with their intervening atoms to form a fused, benzo ring or a 5-8 membered carbocycio 
ring, wherein any substitutable carbon on said fused ring formed by R^ and RV is substituted by 0x0 or T-R3; 
T is a valence bond or a C^.^ alkylidene chain; 

R2 and R2' are independently selected from -R, -T-W-Re. or R2 and R2' are taken together with their intervening 
atoms to form a fused, 5-8 membered, unsaturated or partially unsaturated, ring having 0-3 ring heteroatoms 
selected from nitrogen, oxygen, or sulfur, wherein each substitutable carbon on said fused ring formed by R2 and 
R2' is substituted by halo, 0x0. -CN. -NO2, -R^ or -V-RS, and any substitutable nitrogen on said ring formed by R2 
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and R2' is substituted by R^; 

R' is selected from -R, -halo. =0. -OR. -C(=0)R. -COjR, -COCOR, -COCHjCOR, -NOj. -CN, -S(0)R, -S(0)2R. 
-SR, -N(R'*)2. -C0N(R^)2, -S02N{R^)2. -OC(=0)R. -N{R^)COR, -N{R^)C02(optionally substituted C^^e aliphatic). 
-N(R^)N(R^)2. -C=NN(R^)2. -C=N-OR, -N(R^)C0N(R^)2. -N(R^)S02N{R^)2, -N(R4)S02R. or -OC(=0)N(R^)2; 
each R is independently selected from hydrogen or an optionally substituted group selected from C1.5 aliphatic, 
C5.1Q aryl, a heteroaryl ring having 5-10 ring atoms, or a heterocyclyl ring having 5-10 ring atoms; 
each R^ is independently selected from -R^, -COR^, -C02(optionally substituted C^.q aliphatic), -CON(R7)2, or 
-S02R^, or two R^ on the same nitrogen are taken together to form a 5-8 membered heterocyclyl or heteroaryl ring; 
each R5 is Independently selected from -R, halo, -OR. -C(=0)R, -CO2R. -COCOR, -NO2. -CN, -S{0)R, -SOjR, 
-SR, -N(R'^)2. -C0N(R^)2, -S02N(R4)2. -OC(=0)R, -N(R4)COR, -N(R4)C02(optionally substituted C,.e al'Phatic), 
-N(R4)N(R4)2, -C=NN(R4)2. -C=N-OR, -N(R^)C0N{R4)2, -N(R^)S02N(R^)2, -N{R4)S02R. or -0C(=0)N{R4)2; 
V is -0-, -S-. -SO-. -SO2-, -N(R6)S02-. -S02N(R6)-. -N(R6)-. -CO-, -COj-. -N(R6)C0-. -N(R6)C(0)0-. -N(Re)C0N 
(R6)-, -N(R6)S02N(R6)-. -N(R6)N(R6)-. -C(0)N(R6)-. -0C(0)N{R6)-. -C(R6)20-. -C{R6)2S-, -C(R6)2S0-. -C 
(R6)2S02-. -C{R5)2S02N(R6)-, -C(R6)2N(R6)-, -C(RS)2N(R6)C{0)-. -C(R6)2N(R6)C(0)0-. -C(R6)=NN(R6)-. -C(R6) 
=N-0-, -C{R6)2N(R5)N(R6)-, -C(RS)2N(R6)S02N(R6)., or -C(R6)2N(R6)C0N(R6)-; 

W is -C(R6)20-. -C(R6)2S-. -C{R6)2S0-, -G(R6)2S02-. -C (R6)2S02N(R6)-. -C (R6)2N(R6)-. -co-. -CO2-. -C(R6)0C 
(O)-, -C(R6)0C(0)N(R6)-. -C(R6)2N(R6)C0-, -C(R6)2N(R6)C{0)0-, -C(R6)=NN(R6)-. -C(R6)=N.0-, -C(R6)2N{R6) 
N(R6)-. -C(R6)2N(R6)S02N{R6)-, -C(R6)2N(R6)C0N(R6)-. or -C0N(R6)-; 

each R^ is independently selected from hydrogen or an optionally substituted C-j^ aliphatic group, or two R^ groups 
on the same nitrogen atom are taken together with the nitrogen atom to form a 5-6 membered heterocyclyl or 
heteroaryl ring; and 

each R^ is independently selected from hydrogen or an optionally substituted aliphatic group, or two R^ on 
the same nitrogen are taken together with the nitrogen to form a 5-8 membered heterocyclyl or heteroaryl ring. 

[0077] Another embodiment of this invention relates to compounds of formula IV: 



or a pharmaceutically acceptable salt thereof, wherein; 

Ring D is a 5-7 membered monocyclic ring or 8-10 membered bicyclic ring selected from aryl, heteroaryl, hetero- 
cyclyl or carbocyclyl. said heteroaryl or heterocyclyl ring having 1-4 ring heteroatoms selected from nitrogen, ox- 
ygen or sulfur, wherein Ring D is substituted at any substitutable ring carbon by 0x0 or -R^, and at any substitutable 
ring nitrogen by -R"*, provided that when Ring D is a six-membered aryl or heteroaryl ring, -R5 is hydrogen at each 
ortho carbon position of Ring D; 

and Rv are independently selected from T-R3, or R^ and RV are taken together with their intervening atoms to 
form a fused, unsaturated or partially unsaturated, 5-8 membered ring having 1-3 ring heteroatoms selected from 
oxygen, sulfur, or nitrogen, wherein any substitutable carbon on said fused ring is optionally and independently 
substituted by T-R^, and any substitutable nitrogen on said ring is substituted by R*^; 
T is a valence bond or a 0^.4 alkylidene chain; 

R2 and R2' are independently selected from -R, -T-W-R^, or R2 and R^' are taken together with their intervening 
atoms to form a fused, 5-8 membered, unsaturated or partially unsaturated, ring containing 0-3 ring heteroatoms 

selected from nitrogen, oxygen, or sulfur, wherein said fused ring is optionally substituted by up to three groups 
independently selected from halo, 0x0, -CN, -NO2, -R^, or -V-R^; 



R3 Is selected from -R, -halo. =0. -OR, -C(=0)R, -CO2R, -COCOR, -COCHjCOR, -NO2, -CN. -S{0)R. -S{0)2R. 
-SR. -N(R^)2, -C0N(R^)2. -S02N(R^)2, -OC{=0)R. -NIR^^jCOR. -N(R^)C02 (optionally substituted C,.6 aliphatic). 




IV 
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-N(R^)N(R'^)2. -C=NN{R^)2. -C=N-OR. -N{R^)COm%. -N(R^)S02N(R4)2. -N(R^)S02R. or -OC(=0)N(R4)2; 
each R is independently selected from hydrogen or an optionally substituted group selected from C..g aliphatic. 
^6-10 ^ryl' 2 heteroaryl ring having 5-10 ring atoms, or a heterocyclyl ring having 5-10 ring atoms; 
each R^ is independently selected from -R^, -COR^, -CO2 (optionally substituted C-,.6 aliphatic), -CON(R7)2. or 
-SOjR^, or two R4 on the same nitrogen are taken together to form a 5-8 membered heterocyclyl or heteroaryl ring; 
each R5 is independently selected from -R. halo. -OR, -C(=0)R. -CO2R, -COCOR, -NOj. -CN, -S(0)R. -SO2R.' 
-SR. -N(R^)2. -CON(R4)2, -S02N{R4)2, -OC(=0)R. -N(R4)C0R, -N(R4)C02(optionally substituted g aliphatic) 
-N(R^)N(R4)2. -C=NN{R4)2. -C=N-OR, -N (R4)C0N (R^)^, -N(R<)S02N{R4)2. -N(R4)$02R. or -0C(=0)N{R^)2; 
V is -0-, -S-. -SO-. -SO2-, -N(R6)S02-. -S02N(R6)., -N(R6)-, -CO-. -CO2-. -N(R6)C0-. -N(R6)C(0)0., -N(R6)C0N 
(R6).. -N(R6)S02N(R6)-, >N(R6)N(R6)-, -C(0)N(R6)-, -0C{0)N(R6)-, -C(R6)20-, -C(R6)2S-. -C(R6)2SO-. -C 
{R6)2S02-. -C(R6)2S02N(R6)-, -C(R6)2N(R6).. -C(R6)2N{R6)C{0)-, -C(R6)2N{R6)C(0)0.. -C{R6)=NN(R6).. -C(R6) 
=N-0-. -C(R6)2N(R6)N(R6)., .C(R6)2N(R6)S02N(R6)-. Or -C{R6)2N(R6)CON(R6)s 

W is -C(R6)20-. -C{R5)2S-. -C(R6)2SO-, -C(R6)2S02-. -C{R6)2S02N(R6)-. -C(R6)2N(R6)-, -co-. -CO2-. -C(R6)0C 
(0)-, -C(R6)OC(0)N(R6)-, -C(R6)2N(R6)C0-. -C(R6)2N{R6)C(0)0-. -C(R6)=NN(R6)-, -C(R6)=N-0-. -C{R6)2N(R6) 
N(R6)., -C{R6)2N{R6)S02N{R6)-. -C(R6)2N(R6)C0N(R6)-. or-CON(R6)-; 

each R6 is independently selected from hydrogen or an optionally substituted C^,^ aliphatic group, or two R6 groups 
on the same nitrogen atom are taken together with the nitrogen atom to form a 5-6 membered heterocyclyl or 
heteroaryl ring; and 

each R7 is independently selected from hydrogen or an optionally substituted C^.g aliphatic group, or two R^ on 
the same nitrogen are taken together with the nitrogen to form a 5-8 membered heterocyclyl ring or heteroaryl. 

[0078] Preferred formula IV Ring D monocyclic rings include substituted and unsubstituted phenyl, pyridinyl, pipe- 
ridinyl, piperazinyl, pyrrolidinyl. thienyl. azepanyl, and morpholinyl rings. Preferred formula IV Ring D bicyclic rings 
include 1,2,3,4-tetrahydroisoquinojinyl. 1.2,3.4-tetrahydroquinolinyI, 2,3-dihydro-1H-}soindolyl, 2,3-dihydro-1H-indolyl. 
isoquinolinyl, quinolinyl. and naphthyl. Examples of more preferred Ring D bicyclic rings include naphthyl and isoqui- 

nolinyl. 

[0079] Preferred substltuents on Ring D of formula IV include halo. 0x0, CN, -NOj, -N(R4)2, -CO2R, -CONH(R'^). -N 
(R^)COR, -S02N(R4)2. -N(R4)S02R, -SR. -OR, -C{0)R. or substituted or unsubstituted group selected from 5-6 mem- 
bered heterocyclyl, C^.^q aryl, or C^.g aliphatic. More preferred R5 substituents include -halo, -CN, -0x0, -SR. -OR. -N 
{^%, 'C(0)R, or a substituted or unsubstituted group selected from 5-6 membered heterocyclyl. Cg.^o ^''y'- or g 
aliphatic. Examples of Ring D substituents include -OH, phenyl, methyl. CH2OH, CH2CH2OH, pyrrolidinyl, OPh. CF3, 
C=CH. CI, Br, F, I, NH2, C(0)CH3, /-propyl, tert-buiyU SEt. OMe. N(Me)2. methylene dioxy. and ethylene dioxy. 
[0080] When the R^ and Rv groups of formula IV are taken together to form a fused ring, preferred RVRv rings include 
a 5-. 6-. 7-, or 8-membered unsaturated or partially unsaturated ring having 1-2 heteroatoms. This provides a bicyclic 
ring system containing the pyrimidine ring. Examples of preferred pyrimidine ring systems of formula IV are the mono- 
and bicyclic systems shown below. 




IV-E 



IV" G 
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[0081] More preferred pyrimidine ring systems of formula IV include IV-E, IV-G, IV-H, IV-J, IV-K, IV-L IV-M IV-T 
and IV-U. 

[0082] In the monocyclic pyrimidine ring system of formula IV, preferred groups include hydrogen, amino, nitro, 
alkyi- or dialkylamino, acetamido, or a C^,^ aliphatic group such as methyl, ethyl, cyclopropyl, isopropyl or t-butyl! 
Preferred Rv groups include T-R3 wherein T is a valence bond or a methylene, and R^ is -R, -N{R4)2. or -OR. When 
R3 is 'R or -OR, a preferred R Is an optionally substituted group selected from C^,q aliphatic, phenyl, or a 5-6 membered 
heteroaryl or heterocyclyl ring. Examples of preferred Rv groups include 2-pyridy!, 4-pyridyl. piperidinyl. methyl, ethyl, 
cyclopropyl, isopropyl. t-butyl. alkyi- or dialkylamino, acetamido. optionally substituted phenyl such as phenyl.' meth^ 
oxyphenyl, trimethoxyphenyl, or halo-substttuled phenyl, and methoxymethyl. 

[0083] In the bicyclic pyrimidine ring system of formula IV, the ring formed when R^ and RV are taken together may 
be substituted or unsubstituted. Suitable substituents Include -R, halo. -OR. -C{=0)R. -COjR, -COCOR. -NO2. -CN, 
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-S(0)R. -SOsR. -SR. 't^(R%, -C0N(R^)2, -S02N(R4)2, -OC{=0)R. -N(R^)COR. -N(R^)C02(optionally substituted C^g 
aliphatic). -N(R^)N(R^)2. •C=NN(R*)2. -C=N.OR. -N{R^)CON(R4)2, -N(R4)S02N(R*)2. -N{R^)S02R. or-OC(=0)N(R4)2. 
wherein R and R'^ are as defined above for compounds of formula IV. Preferred RVRV ring substituents include -halo, 
-R, -OR, -COR. -CO2R. -C0N(R^)2, -ON. or -N{R% wherein R is a substituted or unsubstituted C,.6 aliphatic group. 
[0084] The R^ and R2' groups of formula IV may be taken together to form a fused ring, thus providing a bicyclic ring 
system containing a pyrazole ring. Preferred fused rings include benzo, pyrido, pyrimido, and a partially unsaturated 
6-membered carbocycio ring. These are exemplified in the following formula IV compounds having a pyrazole-con- 
taining bicyclic ring system: 




[0085] Preferred substituents on the R2/R2' fused ring of formula IV include one or more of the following: -halo, -N 
{^^)2' alkyi, -0^.4 haloalkyi, -NO2. -0{C^.^ alky!) , -C02(Ci.4 alkyi), -CN, •S02{Ci.4 alkyi). -SO2NH2. -0C(0)NH2. 
-NH2S02{Ci.4 alkyi) . -NHC(0)(Ci^ a'M) . -C(0)NH2. and -CO(Ci^ alkyi) . wherein the (C,.4 alkyi) is a straight, 
branched, or cyclic alky! group. Preferably, the (C,.4 alkyi) group is methyl. 

[0086] When the pyrazole ring system of formula IV is monocyclic, preferred R^ groups include hydrogen, a substi- 
tuted or unsubstituted group selected from aryl, heteroaryl, or a C^_q aliphatic group. Examples of such preferred R2 
groups include methyl, t-butyl, -CH2OCH3, cyclopropyl, furanyl, thieny!, and phenyl. A preferred R^' group is hydrogen. 
[0087] Preferred formula IV compounds have one or more, and more preferably all, of the features selected from 
the group consisting of: 

(a) Ring D is an optionally substituted ring selected from a phenyl, pyrldinyl, piperidinyl, piperazinyl, pyrrolidinyl, 
thienyl. azepanyl, morpholinyl, 1,2,3,4-tetrahydroisoquinolinyl, 1 ,2,3,4-tetrahydroquinolinyl, 2,3-dihydro-1H-isoin- 
dolyl, 2,3-dihydro-1H-indolyl, isoquinolinyl. quinolinyl, or naphthyl ring; 

(b) R'' is hydrogen or C^^ aliphatic and Rv is T-R3, or R'' and Rv are taken together with their intervening atoms 
to form an optionally substituted 5-7 membered unsaturated or partially unsaturated ring having 1-2 ring heter- 
oatoms; and 

(c) R2' is hydrogen or methyl and R2 is T-W-R5 or R, wherein W is -C(R6)20-, -C(R6)2N(R6)., -CO-, -CO2-. -C{R6) 
0C(0)-. -C(R6}2N{R6)CO-, -C(R6)2N{R6)C(0.)0-, or -C0N{R6)-. and R is an optionally substituted group selected 
from Ci.g aliphatic or phenyl, or R2 and R2' are taken together with their intervening atoms to form a substituted 
or unsubstituted benzo, pyrido, pyrimido, or partially unsaturated 6-membered carbocycio ring. 

[0088] More preferred compounds of formula IV have one or more, and more preferably all. of the features selected 

from the group consisting of: 

(a) Ring D is an optionally substituted ring selected from phenyl, pyridinyl, piperidinyl, piperazinyl, pyrrolidinyl, 
morpholinyl, 1,2,3,4-tetrahydroisoquinolinyI, 1,2.3,4-tetrahydroquinolinyl, 2,3-dihydro-1H-isoindolyl, 2,3-dihydro- 
IH-indotyl, isoquinolinyl. quinolinyl, or naphthyl; 

(b) R^ is hydrogen or methyl and Rv is -R, N{R%, or -OR, or R'^ and Rv are taken together with their intervening 
atoms to form a 5-7 membered unsaturated or partially unsaturated ring having 1-2 ring nitrogens, wherein said 
ring is optionally substituted with -R. halo. 0x0. -OR, -C(=0)R, -CO2R, -COCOR, -NO2. -CN, -S(0)R, -SOjR. -SR, 
-N{R%, -C0N(R^)2, -S02N(R^)2. -OC(=0)R. -N(R^)COR. .N(R^)C02 (optionally substituted C^e aliphatic). -N(R4) 
N(R4)2. -C=NN(R^)2. -C=N-OR, -N(R^)C0N(R^)2. -N(R'')S02N(R*)2. -N(R4)S02R. or -0C(=0)N(R^)2: and 

(c) each R^ is independently selected from halo, 0x0, CN, NOj. -N(R'')2. -CO2R. -C0NH{R^). -N(R^)COR. -SOjN 
(R^)2. -N(R^)S02R. -SR, -OR, -C(0)R, or a substituted or unsubstituted group selected from 5-6 membered het- 
erocyclyl, Cg.^Q aryl, or C-,.e aliphatic. 
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[0089] Even more preferred compounds of formula IV have one or more, and more preferably all. of the features 
selected from the group consisting of: 

(a) and Rv are taken together with their intervening atoms to form a 6-membered unsaturated or partially un- 
saturated ring having V2 ring nitrogens, optionally substituted with halo. CN, oxo, C- g alkyl. g alkoxy (C 
alkyi) carbonyl. (C^.g alkyl) sulfonyl, mono- or dialkylamino. mono- or dialkylaminocarbonyl. mono- or dialkylami- 
nocarbonyloxy, or 5-6 membered heteroaryl; 

(b) each R5 is independently selected from -halo. -CN, -oxo. -SR. -OR. 'N(R^)^, -C{0)R. or a substituted or un- 
substituted group selected from 5-6 membered heterocyclyl. Cq.^q aryl, or C^g aliphatic; and 

(c) R2' is hydrogen and R2 is T-W-R6 or R. wherein W is -C(R6)20-. -C(R6)2N{R6)-. -CO-. -COj-. •C(R6)0C{0)- 
-C{R6)2N(R6)CO^ or .C0N(R6)-. and R is an optionally substituted group selected from C^.g aliphatic or phenyl 
or R2 and R2 are taken together with their intervening atoms to form a benzo. pyhdo. or partially unsaturated 
6-membered carbocycio ring optionally substituted with -halo. oxo. -N(R4)2, -C^ 4 alkyl, -C^ ^ haloalkyi -NO. -0 
(C1.4 alkyl). -C02(C,.4 alkyl) . -CN. -S02(C,.4 alkyl). .SO2NH2, -0C(0)NH2. -NH2S02(Ci , alkyl) , -NHC(0)(Ci 4 
alkyl) . -C{0)NH2. or -C0(Ci.4 alkyl) . wherein the (C,^ alkyl) is a straight, branched, or cyclic alkyl group. 

[0090] Representative compounds of formula IV are set forth in Table 3 below. 



18 



EP 1 317 448 B1 





19 



EP 1 317 448 B1 





20 



EP 1 317 448 B1 




IV-2.5 IV-26 IV-27 
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[0091] In another embodiment, this invention provides a composition comprising a compound of formula IV and a 

pharmaceutically acceptable carrier. 

[0092] One aspect of this invention relates to a method of inhibiting GSK-3 activity in a patient, comprising admin- 
istering to the patient a therapeutically effective amount of a composition comprising a compound of formula IV. 
[0093] Another aspect relates to a method of treating a disease that is alleviated by treatment with a GSK-3 inhibitor, 
said method comprising the step of administering to a patient in need of such a treatment a therapeutically effective 
amount of a composition comprising a compound of formula IV. 

[0094] Another aspect relates to a method of enhancing glycogen synthesis and/or lowering blood levels of glucose 
in a patient in need thereof, comprising administering to said patient a therapeutically effective amount of a composition 
comprising a compound of formula IV. This method is especially useful for diabetic patients. 

[0095] Another aspect relates to a method of inhibiting the production of hyperphosphorylated Tau protein in a patient 
in need thereof, comprising administering to said patient a therapeutically effective amount of a composition comprising 
a compound of formula IV. This method is especially useful in halting or slowing the progression of Alzheimer's disease. 
[0096] Another aspect relates to a method of inhibiting the phosphorylation of p-catenin in a patient in need thereof, 
comprising administering to said patient a therapeutically effective amount of a composition comprising a compound 
of formula IV. This method is especially useful for treating schizophrenia. 
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[0097] One aspect of this invention relates to a method of inhibiting Aurora activity In a patient, comprising admin- 
istering to the patient a therapeutically effective amount of a composition comprising a compound of formula IV, 
[0098] Another aspect relates to a method of treating a disease that is alleviated by treatment with an Aurora inhibitor, 
said method comprising the step of administenng to a patient in need of such a treatment a therapeutically effective 
amount of a composition comprising a compound of formula IV. This method is especially useful for treating cancer, 
such as colon, ovarian, and breast cancer. 

[0099] One aspect of this invention relates to a method of inhibiting CDK-2 activity in a patient, comprising admin- 
istering to the patient a therapeutically effective amount of a composition comprising a compound of formula IV. 
[01 00] Another aspect relates to a method of treating a disease that is alleviated by treatment with a CDK-2 inhibitor, 
said method comprising the step of administering to a patient in need of such a treatment a therapeutically effective 
amount of a composition comprising a compound of formula IV. This method is especially useful for treating cancer, 
Alzheimer's disease, restenosis, angiogenesis, glomerulonephritis, cytomegalovirus, HIV. herpes, psoriasis, athero- 
sclerosis, alopecia, and autoimmune diseases such as rheumatoid arthritis. 

[0101] Another method relates to inhibiting GSK-3. Aurora, or CDK-2 activity in a biological sample, which method 
comprises contacting the biological sample with the GSK-3 or Aurora inhibitor of formula IV, or a pharmaceutical com- 
position thereof, in an amount effective to inhibit GSK-3, Aurora or CDK-2. 

[0102] Each of the aforementioned methods directed to the inhibition of GSK-3, Aurora or CDK-2, or the treatment 
of a disease alleviated thereby, is preferably carried out with a preferred compound of formula IV, as described above. 
[01 03] Another embodiment which is not an aspect of this invention relates to compounds of formula V: 



r2 




or a pharmaceutically acceptable derivative or prodrug thereof, wherein: 

Z1 is N, CRa, or CH and 22 is N or CH, provided that one of 2^ and 2^ is nitrogen; 
G is Ring C or Ring D; 

Ring C is selected from a phenyl, pyrtdinyl. pyrimidinyl, pyridazinyl, pyrazinyl, or 1 ,2,4-triazinyl ring, wherein said 
Ring C has one or two ortho substituents independently selected from -R^ any substitutable non-ortho carbon 
position on Ring C is independently substituted by -R5, and two adjacent substituents on Ring C are optionally 
taken together with their intervening atoms to form a fused, unsaturated or partially unsaturated. 5-6 membered 
ring having 0-3 heteroatoms selected from oxygen, sulfur or nitrogen, said fused ring being optionally substituted 
by halo, oxo, or -R^; 

Ring D is a 5-7 membered monocyclic ring or 8-10 membered bicyclic ring selected from aryl, heteroaryl, hetero- 
cyclyt or carbocyclyl, said heteroaryl or heterocyclyl ring having 1-4 ring heteroatoms selected from nitrogen, ox- 
ygen or sulfur, wherein Ring D is substituted at any substitutable ring carbon by oxo or -RS, and at any substitutable 
ring nitrogen by -R^, provided that when Ring D is a slx-membered aryl or heteroaryl ring, -R5 is hydrogen at each 
ortho carbon position of Ring D; 

Ri is selected from -halo, -CN, -NOj, T-V-R6, phenyl. 5-6 membered heteroaryl ring, 5-6 membered heterocyclyl 
ring, or C^.g aliphatic group, said phenyl, heteroaryl. and heterocyclyl rings each optionally substituted by up to 
three groups independently selected from halo, oxo, or -RS, said C^.g aliphatic group optionally substituted with 
halo, cyano. nitro, or oxygen, or R^ and an adjacent substituent taken together with their intervening atoms form 
said ring fused to Ring C; 

R^ and Rv are independently selected from T-R3. or and Ry are taken together with their intervening atoms to 
form a fused, unsaturated or partially unsaturated, 5-8 membered ring having 0-3 ring heteroatoms selected from 
oxygen, sulfur, or nitrogen, wherein any substitutable carbon on said fused ring formed by R* and Rv is substituted 
by 0X0 or T-R3, and any substitutable nitrogen on said ring formed by R^ and Rv is substituted by R*; 
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T is a valence bond or a C,.^ alkylidene chain; 

R2 and R2' are independently selected from -R. -T-W-R^, or R2 and R2' are taken together with their intervening 
atoms to form a fused, 5-8 membered. unsaturated or partially unsaturated, ring having 0-3 ring heteroatoms 
selected from nitrogen, oxygen, or sulfur, wherein each substitutable carbon on said fused ring formed by R2 and 
R2' is substituted by halo, oxo, -CN. -NOj, -R^. or -V-R6, and any substitutable nitrogen on said ring formed by R2 
and R2' is substituted by R^; 

R3 is selected from -R, -halo. -OR, -C{=0)R. -CO2R. -COCOR. -COCH2COR. -NOj. >CN, -S(0)R, -S(0)2R, -SR, 

-N(R^)2. -CON(R7)2. -S02N(R7)2. -OC(=0)R, -N(R7)C0R, -N(R7)C02 (optionally substituted g aliphatic). -N(R^) 

N(R^)2, -C=NN(R4)2. -C=N-OR. -N(R7)C0N(R7)2. -N(R7)S02N(R7)2. -N(R<)S02R. or -OC(=0)N(R7)2: 

each R is independently selected from hydrogen or an optionally substituted group selected from C,.e aliphatic, 

Ce-io ao^'- a heteroaryl ring having 5-10 ring atoms, or a heterocyclyl ring having 5-10 ring atoms; 

each R4 is independently selected from -R7, -COR7, -C02(optionalty substituted C^.g aliphatic), -CON(R7)2. or 

-SOjR^, or two R'^ on the same nitrogen are taken together to form a 5-8 membered heterocyclyl or heteroaryl ring; 

each R5 is independently selected from -R. halo, -OR. -C(=0)R. -CO2R, -COCOR. -NOj. -CN. -S(0)R, -SO2R.' 

-SR, -N(R'^)2. -CON(R4)2. .S02N(R4)2, -OC{=0)R. -N(R4)C0R. -N(R^)C02 (optionally substituted C^ g aliphatic)' 

-N(R^)N(R^)2. -C=NN(R4)2. -C=:N-OR. -N(R<)CON(R4)2. .N(R^)S02N(R4)2. -N(R^)S02R. or -0C(=0)N(R<)2, or R5 

and an adjacent substituent taken together with their intervening atoms form said ring fused to Ring C; 

V is -0-. -S-, -SO-, -SO2-, -N(R6}S02-. -S02N(R6).. -N(R6).. -CO-. -CO2-. -N(R6)C0-. -N(R6)C(0)0-, -N(R6)C0N 

(R6)-, -N(R6)S02N(R6)-, -N(R6)N(R6)-. -C(0)N(R6)-, -0C(0)N(R6)-. -C(B6)20-. -C(R6)2S.. -C(R6)2SO-. -C 

{R6)2S02-. -C(R6)2S02N(R6)-, -C(R6)2N(R6).. ^C(R6)2N(R6)C(0)-. -C(R6)2N(R6)C(0)0-. -C(R6)=NN(R6)-. -C{R6) 

=N-0-. -C(R6)2N(R6)N(R6)-. -C(R6)2N(R6)S02N(R6)., or -C(R6)2N(R6)C0N(R6).; 

W is -C(R6)20-. -C(R6)2S-. -C(R6)2S0-, -C(R6)2S02-. -C(R6)2S02N{R6)-. -C(R6)2N(R6)-, -CO-. -COg-. -C(R6)0C 
(O)-, -C(R6)0C(0)N{R6).. -C(R6)2N(R6)C0-, -C(R6)2N{R6)C(0)0-. -C(R6)=NN(R6).. -C(R6)=N-0-, -C(R6)2N(R6) 
N(R6)-. -C(R6)2N(R6)S02N(R6)-. -C(R6)2N(R6)C0N(R6)-. or-CON(R6)-; 

each R6 is independently selected from hydrogen, an optionally substituted C^^ aliphatic group, or two R^ groups 
on the same nitrogen atom are taken together with the nitrogen atom to form a 5-6 membered heterocyclyl or 
heteroaryl ring; 

each R7 is independently selected from hydrogen or an optionally substituted C^.g aliphatic group, or two R^ on 
the same nitrogen are taken together with the nitrogen to form a 5-8 membered heterocyclyl or heteroaryl ring; 
each R8 is independently selected from an optionally substituted C^^ aliphatic group, -OR^, -SRG, -CORS -SOoR® 
.N(R6)2. -N(R6)N(R6)2, -CN. -NO2. -C0N(R6)2. or -CO2R6; and 

Ra is selected from halo. -OR. -C(=0)R. -COgR. -COCOR. -NO2. -CN. -S(0)R, -SO2R. -SR. 'N{R%, -CON(R4)2, 
-S02N(R4)2. -0C(=0)R. -N(R^)C0R, -N(R4)C02{optionally substituted Ci.g aliphatic). -N(R'^)N(R4)2, -C=NN(R4)2! 
-C=N-OR. -N(R4)CON{R4)2. -N(R4)S02N(R^)2, -N(R4)S02R. -0C(=0)N(R^)2, or an optionally substituted group 
selected from C^.g aliphatic. Cg.^o aryl, a heteroaryl ring having 5-10 ring atoms, or.a heterocyclyl ring having 5-10 
ring atoms. 

[0104] Another embodiment which is not an aspect of this invention relates to compounds of formula VI: 




or a pharmaceutically acceptable derivative or prodrug thereof, wherein: 

G is Ring C or Ring D; 

Ring C is selected from a phenyl, pyridinyl. pyrimidinyl. pyridazinyl. pyrazinyl, or 1 .2,4-tria2inyl ring, wherein said 
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Ring C has one or two ortho substituents independently selected from -R^ any substitutable non-ortho carbon 
position on Ring C is independently substituted by -R^, and two adjacent substituents on Ring C are optionally 
taken together with their intervening atoms to form a fused, unsaturated or partially unsaturated, 5-6 membered 
ring having 0-3 heteroatoms selected from oxygen, sulfur or nitrogen, said fused ring being optionally substituted 
by halo, oxo, or -R^; 

Ring D is a 5-7 membered monocyclic ring or 8-10 membered bicyclic ring selected from aryl, heteroaryl, hetero- 
cycly! or carbocyclyl, said heteroaryl or heterocyclyl ring having 1-4 ring heteroatoms selected from nitrogen, ox- 
ygen or sulfur, wherein Ring D is substituted at any substitutable ring carbon by oxo or -R5, and at any substitutable 
ring nitrogen by -R^, provided that when Ring D is a six-membered aryl or heteroaryl ring, -RS is hydrogen at each 
ortho carbon position of Ring D; 

R^ is selected from -halo, -CN, -NO2, T-V-R^, phenyl, 5-6 membered heteroaryl ring, 5-6 membered heterocyclyl 
ring, or C1.6 aliphatic group, said phenyl, heteroaryl, and heterocyclyl rings each optionally substituted by up to 
three groups independently selected from halo, 0x0, or -RS, said C^,q aliphatic group optionally substituted with 
halo, cyano, nitro, or oxygen, or R^ and an adjacent substituent taken together with their intervening atoms form 
said ring fused to Ring C; 
RV is T-R3'; 

T is a valence bond or a C^,^ alkylidene chain; 

R2 and R2' are independently selected from -R, -T-W-R6, or R2 and R2' are taken together with their intervening 
atoms to form a fused, 5-8 membered, unsaturated or partially unsaturated, ring having 0-3 ring heteroatoms 
selected from nitrogen, oxygen, or sulfur, wherein each substitutable carbon on said fused ring formed by R2 and 
R2' is substituted by halo, 0x0, -CN. -NO2, -R^, or -V-R^, and any substitutable nitrogen on said ring formed by R2 

and R2' is substituted by R^; 

R3' is an optionally substituted group selected from C^.g aliphatic, C^.^q carbocyclyl, Cg.io aryl, a heteroaryl ring 
having 5-10 ring atoms, or a heterocyclyl ring having 5-10 ring atoms; 

each R is independently selected from hydrogen or an optionally substituted group selected from aliphatic, 
Ce-ic ^i^'. a heteroaryl ring having 5-10 ring atoms, or a heterocyclyl ring having 5-10 ring atoms; 
each R4 is independently selected from -R^, -COR'^, -C02{optionally substituted C^.g aliphatic). -CON(R7)2, or 
-S02R^, or two R"^ on the same nitrogen are taken together to form a 5-8 membered heterocyclyl or heteroaryl ring; 
each R5 is independently selected from -R. halo, -OR. -C(=0)R. -COjR, -COCOR, -NO2, -CN, -S{0)R, -SO2R, 
-SR. -N(R4)2, -CON(R4)2. -S02N(R4)2, -OC(=0)R. -N{R4)C0R. -N(R4)C02 (optionally substituted g aliphatic),' 
-N(R4)N(R4)2, -C=NN(R4)2. -C=N-OR, -N(R4)CON(R4)2. -N(R4)S02N(R4)2, -N(R4)S02R. or -OC(=0)N(R4)2, or R5 
and an adjacent substituent taken together with their intervening atoms form said ring fused to Ring C; 
V is -0-. -S-, -SO-. -SO2-. -N(R6)S02-. -S02N(R6)-, -N(R6)-, -CO-. -COj-, -N(R6)CO-, -N(R6)C(0)0-, -N(R6)C0N 
(R6)-, -N(R6)S02N(R6)-. -N(R6)N(R6)-. >C(0)N(R6)-, -0C(0)-N-(R6)., -C{R6)20-, -C(R6)2S-, -C(R6)2S0-. -C 
{R6)2S02-. -C(R6)2S02N(R6)>. -C(R6)2N(R6)-. -C(R6)2N(R6)C(0K -C(R6)2N(R6)C{0)0-, -C(R6)=NN(R6)-, .C(R6) 
=N-0.. -C(R6)2N(R6)N(R6)., -C(R6)2N{R6)S02N(R6)-. or -C(R6)2N(R6)C0N(R6)-; 

W is -C(R6)20., -C(R6)2S-, -C(R6)2SO-, -C(R6)2S02-, -C(R6)2S02N(R6)-. -C{R6)2N(R6)-, -co-. -CO2-, -C(R6)0C 
(O)-. -C(R6)OC{0)N(R6)-. -C(R6)2N(R6)CO-. -C(R6)2N(R6)C(0)0-. -C(R6)=NN(R6)-. -C{R6)=N.0-, .C(R6)2N(R6) 
N(R6)-. -C(R6)2N(R6)S02N(R6)-. -C(R6)2N(R6)C0N(R6)-, or -C0N(R6)-; 

each R6 is independently selected from hydrogen, an optionally substituted C,^ aliphatic group, or two R^ groups 
on the same nitrogen atom are taken together with the nitrogen atom to form a 5-6 membered heterocyclyl or 
heteroaryl ring; 

each R'' is independently selected from hydrogen or an optionally substituted C^.g aliphatic group, or two R^ on 
the same nitrogen are taken together with the nitrogen to form a 5-8 membered heterocyclyl or heteroaryl ring; and 
each R8 is independently selected from an optionally substituted C^^ aliphatic group, -OR^, -SR^, -C0R6, .S02R^ 
.N(R6)2, -N(R6)N(R6)2, -CN, -NO2, -CON(R6)2, or -CO2R6. 

[0105] Another embodiment which is not an aspect of this invention relates to compounds of formula VII: 
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or a pharmaceutically acceptable derivative or prodrug thereof, wherein: 

G is Ring C or Ring D; 

Ring C is selected fronn a phenyl, pyridinyl. pyrimidinyl. pyridazinyl, pyrazinyl, or 1,2,4-triazinyl ring, wherein said 
Ring C has one or two ortho substituents independently selected from -R\ any substitutable non-ortho carbon 
position on Ring C is independently substituted by -RS, and two adjacent substituents on Ring C are optionally 
taken together with their intervening atoms to form a fused, unsaturated or partially unsaturated, 5-6 membered 
ring having 0-3 heteroatoms selected from oxygen, sulfur or nitrogen, said fused ring being optionally substituted 
by halo, oxo, or -R^; 

Ring D is a 5-7 membered monocyclic ring or 8-10 membered bicyclic ring selected from-aryl, heteroaryl, hetero- 
cyclyl or carbocyclyl, said heteroaryl or heterocyclyl ring having 1-4 ring heteroatoms selected from nitrogen, ox- 
ygen or sulfur, wherein Ring D is substituted at any substitutable ring carbon by oxo or -R^, and at any substitutable 
ring nitrogen by -R^, provided that when Ring D is a six-membered aryl or heteroaryl ring, -RS is hydrogen at each 
ortho carbon position of Ring D; 

R^ is selected from -halo, -CN, -NOj. T-V-R6, phenyl, 5-6 membered heteroaryl ring, 5-6 membered heterocyclyl 
ring, or Ci.g aliphatic group, said phenyl, heteroaryl, and heterocyclyl rings each optionally substituted by up to 
three groups independently selected from halo, oxo, or -R^, said C^.g aliphatic group optionally substituted with 
halo, cyano, nitro, or oxygen, or R^ and an adjacent substituenl taken together with their intervening atoms form 

said ring fused to Ring C; 
Ry is hydrogen or T-R^'; 

T is a valence bond, hydrogen, or a C^^ alkylidene chain; R2 and R2' are independently selected from -R, -T-W-R^. 
or R2 and R2* are taken together with their intervening atoms to form a fused, 5-8 membered, unsaturated or 
partially unsaturated, ring having 0-3 ring heteroatoms selected from nitrogen, oxygen, or sulfur, wherein each 
substitutable carbon on said fused ring formed by R^ and R^' is substituted by halo, oxo, -CN. -NOg. -R^, or -V-R^ 
and any substitutable nitrogen on said ring formed by R2 and R2' is substituted by R^; 

R3" is selected from an optionally substituted group selected from C^.^q carbocyclyl, Cg^io aryl, a heteroaryl ring 
having 5-10 ring atoms, or a heterocyclyl ring having 5-10 ring atoms; 

each R is independently selected from hydrogen or an optionally substituted group selected from C^^q aliphatic. 
^6-10 ^^^> 3 heteroaryl ring having 5-10 ring atoms, or a heterocyclyl ring having 5-10 ring atoms; 
each R^ is independently selected from -R7, -COR^, -c62(optionally substituted C^e aliphatic)i--CON(R7)2, or 
-S02R^, or two R4 on the same nitrogen are taken together to form a 5-8 membered heterocyclyl or heteroaryl ring; 
each R5 is independently selected from -R, halo. -OR. -C(=0)R, -CO2R, -COCOR, -NO2. -CN, -S{0)R, -SO2R.' 
-SR. -N(R'»)2, -C0N(R^)2. -S02N{R^)2, -OC{=0)R. -N{R4)C0R. -N(R^)C02(optionally substituted C^ g aliphatic)! 
-N(R^)N(R^)2, -C=NN(R'^)2. -C=N-OR, -N(R'i)CON(R4)2, -N{R^)S02N(R^)2. -N(R4)S02R. or -0C(=0)N(R^)2, or R^ 
and an adjacent substituent taken together with their intervening atoms form said ring fused to Ring C; 
V is -0-, -S-, -SO-. -SO2-. -N(R6)S02-. -S02N(R6)-. .N(R6)., -CO-, -CO2-, -N(R6)C0-. -N(R6)C(0)0-, -N(R6)C0N 
{R6)-. -N(R6)S02N(R6)-, -N(R6)N(R6).. -C(0)N(R6)-. -0C(0)N(R6).. -C(R6)20-. -C(R6)2S-. -C(R6)2S0-. -C 
(R6)2S02-. -C(R6)2S02N(R6)-. -C{R6)2N{R6)., -C(R6)2N(R6)C(0)-, -C(R6)2N(R6)C(0)0-, -C(R6)=NN{R5)-. .C(R6) 
=N-0-, -C(R6)2N(R6)N(R6)-. -C(R6)2N(R6)S02N(R6)-. or -C(R6)2N(R6)C0N{R6)-: 

W is -C(R6)20-, -C(R6)2S-, .C(R6)2S0-, -C(R6)2S02-. -C(R6)2S02N(R6)-, .C(R6)2N(R6)-. -co-. -CO2-. -C(R6)0C 
(O)-. -C(R6)OC(0)N(R6)-, -C(R6)2N(R6)CO-. -C(R6)2N(R6)C(0)0-. -C(R6)=NN{R6)., -C(R6)=n.0-, -C{R6)2N(R6) 
N(R6h -C(R6)2N(R6)S02N(R6)., -C(R6)2N(R6)C0N(R6).. or .C0N{R6)-; 

each R6 is independently selected from hydrogen, an optionally substituted 0^.4 aliphatic group, or two R^ groups 
on the same nitrogen atom are taken together with the nitrogen atom to form a 5-6 membered heterocyclyl or 
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heteroaryl ring; 

each is independently selected from hydrogen or an optionaliy substituted Ci.6 aliphatic group, or two on 
the same nitrogen are taken together with the nitrogen to form a 5-8 membered heterocyclyl or heteroaryl ring; 
each R8 is independently selected from an optionally substituted CT.4altphatic group, -OR^. -SR^. -COR^. -SOjR^. 
-N(R6)2, -N(R6)N(R6)2, -CN, -NO2. -CON(R6)2. or -C02R^; and 

R9 is selected from -R. halo, -OR, -C{=0)R. -CO2R. -COCOR, -NOj. -CN, -S(0)R. -SO2R, -SR. -N(R^)2, -CON 
(R<)2. -S02N{R4)2. -OC{=0)R. -N(R'^)COR, -N(R^)C02(optionally substituted C^g aliphatic). -N(R4)N(R^)2. -C=NN 
(R4)2. -C=N-OR. -N(R^)C0N{R^)2. -N(R^)S02N(R^)2. -N{R4)S02R. or -0C(=0)N{R^)2. 

[01 06] Another embodiment which is not an aspect of this Invention relates to compounds of formula VIM: 



r2 




VIII 



or a pharmaceutically acceptable derivative or prodrug thereof, wherein: 

2-"' is N or CR9, Z2 is N or CH, and Z3 is N or CR'*. provided that one of and 2^ is nitrogen; 
G is Ring C or Ring D; 

Ring C is selected from a phenyl, pyridinyf, pyrimidinyl, pyridazinyl, pyrazinyl, or 1 ,2,4-tria2inyl ring, wherein said 
Ring C has one or two ortho substituents independently selected from -R^ any substitutable non-ortho carbon 
position on Ring C is independently substituted by -R5, and two adjacent substituents on Ring C are optionally 
taken together with their intervening atoms to form a fused, unsaturated or partially unsaturated. 5-6 membered 
ring having 0-3 heteroatoms selected from oxygen, sulfur or nitrogen, said fused ring being optionally substituted 
by halo, 0x0, or -R^; 

Ring D is a 5-7 membered monocyclic ring or 8-10 membered bicyclic ring selected from aryl, heteroaryl. hetero- 
cyclyl or carbocyctyl, said heteroaryl or heterocyclyl ring having 1-4 ring heteroatoms selected from nitrogen, ox- 
ygen or sulfur, wherein Ring D is substituted at any substitutable ring carbon by halo, 0x0, or -RS, and at any 
substitutable ring nitrogen by -R^, provided that when Ring D is a six-membered aryl or heteroaryl ring, -R5 is 
hydrogen at each ortho carbon position of Ring D; 

R^ is selected from -halo, -CN, -NOg, T-V'-R6, phenyl. 5-6 membered heteroaryl ring, 5-6 membered heterocyclyl 
ring, or C^.g aliphatic group, said phenyl, heteroaryl, and heterocyclyl rings each optionally substituted by up to 
three groups independently selected from halo, 0x0, or -R8, said C,.6 aliphatic group optionally substituted with 
halo, cyano. nitro. or oxygen, or R^ and an adjacent substituent taken together with their intervening atoms form 
said ring fused to Ring C; 
R^ is T-R3; 

T is a valence bond or a C^.^ alkylidene chain; 

R2 and R2* are independently selected from -R, -T-W-R6. or R2 and R2' are taken together with their intervening 
atoms to form a fused, 5-8 membered, unsaturated or partially unsaturated, ring having 0-3 ring heteroatoms 

selected from nitrogen, oxygen, or sulfur, wherein each substitutable carbon on said fused ring formed by R^ and 
R2* is substituted by halo, 0x0, -CN, -NO2, -R'', or -V-R6, and any substitutable nitrogen on said ring formed by R2 
and R2' is substituted by R"^; 

R3 is selected from -R, -halo, -OR, -C(=0)R. -CO2R, -COCOR, -COCH2COR. -NOj. -CN. -S(0)R. -S(0)2R, -SR, 
-N(R4)2, -CON{R7)2. -S02N(R7)2, .0C(=0)R. -N(R7)C0R, -N(R7)C02 (optionally substituted C^.g aliphatic). -N(R4) 
N(R4)2. -C=NN(R4)2, -C=N-0R, -N(R7)C0N(R7)2. -N(R7)S02N(R7)2, -NCR^jSOjR. or -OC(=0)N{R7)2; 
each R is independently selected from hydrogen or an optionally substituted group selected from C^.g aliphatic. 
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Ce.io 3*71. a heteroaryl ring having 5-10 ring atoms, or a heterocyclyl ring having 5-10 ring atoms; 
each is independently selected from -R^. -COR^, -C02(optionally substituted C-.6 aliphatic).' -CON(R7)2. or 
-S02R^ or two R^ on the same nitrogen are taken together to form a 5-8 membered heterocyclyl or heteroaryl ring- 
each R5 is independently selected from -R. halo. -OR. -C(=0)R. -CO2R, -COCOR -NO2 -CN -S(0)R -SO R 
-SR. -N(R^)2. -C0N(R^)2. -S02N(R4)2, -OC(=:0)R. -N(R^)COR. -N(R^)C02 (optionally substituted C, ^ aliphatic) ' 
-N(R^)N(R4)2. .C=NN{R^)2. -C=N-OR. -N(R^)C0N(R^)2. -N{R<)S02N(R^)2, -N(R4)S02R. or -0C(=0)N{R^^)2 or R5 
and an adjacent substituent taken together with their intervening atoms form said ring fused to Ring 0' 
V is -0-. -S-. -SO-. -SO2-. -N(R6)S02-, -S02N(R6)-, .N(R6)., -CO-, -CO2-, -N(R6)C0-. -N(R6)C(0)0- -N(R6)C0N 
(R6)-. -N(R6)S02N(R6K .N(R6)N(R6)., .C(0)N(R6)-. -0C{0)N(R6)-. -C{Re)20., .C(R5)2S- .C(R6),S0- -C 
(R6)2S02-, -C(R6)2S02N(R6).. -C(R6)2N(R6).. -C(R6)2N{R6)C(0)-. -C(R6)2N(R6)C(0)0-. .C(R6)=NN(R6l -aR6) 
=N-0.. -C(R6)2N{R6)N{R6)-, -C(R6)2N{R6)S02N(R6)-. or -C(R6)2N(R6)C0N(R6)- v / • V ; 

W is -C(R6)20-. -C(R6)2S-. -C(R6)2S0-. -C(R6)2S02-, -C(R6)2S02N{R6)-. -C(R6)2N(R6)-, -CO-, -co,- -C(R6)0C 
(O)-. -C(R6)OC(0)N(R6).. -C(R6)2N{R6)CO-. -G(R6)2N(R6)C(0)0.. -C(R6)=NN(R6)-. -C(R6)=N-0- -CfReU R^) 
N(R6)-. -C(R6)2N(R6)S02N{R6).. .C{R6)2N(R6)CON(R6^^ / V / ^ ; . j^N^K ) 

each R6 is independently selected from hydrogen, an optionally substituted C,^ aliphatic group, or two R6 groups 
on the same nitrogen atom are taken together with the nitrogen atom to form a 5-6 membered heterocyclyl or 
heteroaryl ring; ^ 

each R7 is independently selected from hydrogen or an optionally substituted C^^ aliphatic group or two R^ on 
the same nitrogen are taken together with the nitrogen to form a 5-8 membered heterocyclyl or heteroaryl ring- 
each R8 js independently selected from an optionally substituted C.. aliphatic group -0R6 -SR6 -C0R6 -SO R6 

-N(R6)2, -N(R6)N(R6)2. -CN. -NO2. -eON{R6)2. or -CO2R6; and • ' • • 2 . 

R5 is Gc^-c'c-; -cm -R, halo, -OR. -C(=0)R. -COjR, -COCOR. -NO2. -CN. -S{0)R. -SO2R. -SR -NCR^), -CON 
(R^^2. -SG2N(R-)2. -OC(=:0)R, -N(R^)COR. -N{R^)C02(optionally substituted C. . aliphatic). -N(R4)N(R^), -C=NN 
(R<)2. -C=N.0R. .N(R4)C0N(R4)2. -N(R<)S02N(R4)2, .N(R^)S02R. or .0C(=0)N(R^)2. ' ' ' 

[0107] The above formula I compounds contain a pyrazole ring bearing the R2 and R2" substituents. In their search 
forfurtherinhibitors of the protein kinases GSK and Aurora, applicants sought to replace the pyrazole moiety of formula 
I with other heteroaromatic rings. One of the more effective pyrazole ring replacements was found to be a triazole ring 
Inhibitors having this triazole ring are otherwise structurally similar to the formula I compounds and are represented 
by the general formula IX, and are not an aspect of this invention: 




ZX 

or a pharmaceutically acceptable derivative or prodrug thereof, wherein: 

Zi is nitrogen or CR^ and is nitrogen or CH . provided that at least one of 2^ and Z2 is nitrogen- 
G is Ring C or Ring D; 

Ring C is selected from a phenyl, pyridinyl, pyrimidinyl. pyridazinyl. pyrazinyl. or 1 .2.4-tria2inyl ring, wherein said 
Ring C has one or two ortho substituents independently selected from -R\ any substitutable non-ortho carbon 
position on Ring C is independently substituted by -RS. and two adjacent substituents on Ring C are optionally 
taken together with their intervening atoms to form a fused, unsaturated or partially unsaturated. 5-6 membered 
nng having 0-3 heteroatoms selected from oxygen, sulfur or nitrogen, said fused ring being optionally substituted 
by halo, 0x0, or -R^; 

Ring D is a 5-7 membered monocyclic ring or 8-10 membered bicyclic ring selected from aryl heteroaryl hetero- 
cyclyl or carbocyclyl. said heteroaryl or heterocyclyl ring having 1-4 ring heteroatoms selected from nitrogen ox- 
ygen or sulfur, wherein Ring D is substituted at any substitutable ring carbon by 0x0 or -R5 and at any substitutable 
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ring nitrogen by -R^, provided that when Ring D is a six-mennbered aryl or heteroaryl ring, -R^ is hydrogen at each 
ortho carbon position of Ring D; 

is selected from -halo, -CN, -NO2. T-V-R^, phenyl, 5-6 membered heteroaryl ring. 5-6 membered heterocyciyi 
ring, or C.,.5 aliphatic group, said phenyl, heteroaryl, and heterocyciyi rings each optionally substituted by up to 
5 three groups independently selected from halo. 0x0, or -R^, said C^.g aliphatic group optionally substituted with 

halo, cyano, nitro, or oxygen, or R^ and an adjacent substituent taken together with their intervening atoms form 
said ring fused to Ring C; 

R^ and Rv are independently selected from T-R^, or R^ and Rv are taken together with their intervening atoms to 
form a fused, unsaturated or partially unsaturated, 5-8 membered ring having 0-3 ring heteroatoms selected from 
10 oxygen, sulfur, or nitrogen, wherein any substitutable carbon on said fused ring formed by R^ and Rv is substituted 

by 0x0 or T-R3, and any substitutable nitrogen on said ring formed by R'' and RV is substituted by R^; 
T is a valence bond or a alkylidene chain; 
R2 is -R or -T-W-R6; 

R3 is selected from -R, -halo, -OR, -C(=0)R, -CO2R. -COCOR, -COCH2COR, -NO2. -CN, -S(0)R. -S(0)2R. -SR. 

15 -N(R4)2, -CON{R7)2, -S02N(R7)2, .OC{=0)R. -N(R7)C0R, -N{R7)C02(optionaity substituted C^.g aliphatic), -N(R4) 

N(R4)2. -C=NN(R4)2. -C=N-OR. -N(R7)CON(R7)2. -N(R7)S02N(R7)2. -N{R4)S02R. or -OC(=0)N(R7)2; 
each R is independently selected from hydrogen or an optionally substituted group selected from C^.q aliphatic, 
^6-10 3^'' 3 heteroaryl ring having 5-10 ring atoms, or a heterocyciyi ring having 5-10 ring atoms; 
each R4 is independently selected from -R7, -COR^, -C02(optionally substituted C^.g aliphatic), -CON(R7)2. or 

20 -S02R^, or two R'^ on the same nitrogen are taken together to form a 5-8 membered heterocyciyi or heteroaryl ring; 

each R5 Is independently selected from -R, halo, -OR. -C{=0)R. -COjR, -COCOR, -NOj. -CN. -S(0)R, -SO2R, 
-SR. -N{R% -CON(R4)2, -S02N(R^)2, -OC(=0)R. -N(R4)COR, -N(R^)C02{optionally substituted C^e aliphatic)! 
-N(R4)N(R4)2. -C=NN(R4)2. -C=N-OR. -N(R4)C0N(R4)2, -N(R<)S02N(R4)2. -N(R4)S02R. or -0C(=0)N(R4)2. or R5 
and an adjacent substituent taken together with their intervening atoms form said ring fused to Ring C; 

25 V is -0-. -S-, -SO-, -SO2-. -N{R6)S02-. -S02N(R6)-. .N(R6)-. .CO-, -CO2-. -N(R6)C0-, -N(R6)C{0)0-, -N{R6)C0N 

(R6)-, -N(R6)S02N{R5)-. -N(R6)N(R6)-, .C(0)N(R6)-, -0C(0)N{R6)., .C(R6)20.. -C(R6)2S-. -C(R6)2S0-, -C 
(R6)2S02-, -C(R6)2S02N(R5)-, -C(R6)2N(R6)-, -C(R6)2N{R6)C(0)-. -C(R6)2N(R6)C(0)0-. -C(R6)=NN(R6)-, .C(R6) 
=N-0-, -C(R6)2N(R6)N(R6)-, -C(R6)2N(R6)S02N(R6)-. or-C{R6)2N(R6)CON{R6)-; 

W is -C(R6)20-. -C(R6)2S-. -C(R6)2SO-, -C(R6)2S02-. -C{R6)2S02N(R6)., -C(R6)2N(R6).. -CO-, -CO2-. -C(R6)0C 
30 (O)-, -C{R6)0C(0)N(R6)-, -C(R6)2N(R6)CO-, -C(R6)2N(R6)C{0)0-. -C(R6)=NN(R6)-. .C(R6)=N-0-. -C(R6)2N{R6) 

N(Re)-. -C(R6)2N(R6)S02N(R6)., -C(R6)2N{R6)C0N(R6)-. or -C0N(R5)s 

each RS is independently selected from hydrogen, an optionally substituted C,.4 aliphatic group, or two R^ groups 
on the same nitrogen atom are taken together with the nitrogen atom to form a 5-6 membered heterocyciyi or 
heteroaryl ring; 

35 each R^ is independently selected from hydrogen or an optionally substituted C^.g aliphatic group, or two R^ on 

the same nitrogen are taken together with the nitrogen to form a 5-8 membered heterocyciyi or heteroaryl ring; 
each R^ is independently selected from an optionally substituted C^^ aliphatic group, -OR^, -SR^, -COR^ -S02R^, 
-N(R6)2. -N(R6)N(R6)2. -CN. -NO2. -CON(R6)2. or -CO2RS; and 

R9 is selected from -R. halo, -OR, -C{=0)R, -CO2R. -COCOR, -NO2. -CN. -S{0)R, -SOjR. -SR, -N(R^)2, -CON 
40 (R4)2. -SOjNiR-^lj, -OC{=0)R, -N{R4)C0R. -N(R^)C02(optionally substituted C^.g aliphatic). -N(R4)N(R% -C=NN 

(R^)2. -C=N-0R, -N(R4)C0N(R4)2, -N(R4)S02N(R^)2, -N{R4)S02R, or -OC(=0)N(R4)2. 

[0108] An embodiment which is not an aspect of this invention that Is particulariy useful for treating GSK3-mediated 
diseases relates to compounds of formula X wherein ring A is a pyrimldine ring: 
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or a pharmaceutically acceptable derivative or prodrug thereof, wherein; 

Ring C is selected from a phenyl, pyridinyl, pyrimidinyl, pyridazinyl. pyrazinyl. or I.Z.A-triazinyl ring, wherein said 
Ring C has one or two ortho substituents Independently selected from -Ri, any substitutable non-orlho carbon 
position- on. Ring C Is independently substituted by -RS, and two adjacent substituents on Ring C are optionally 
taken together with their Intervening atoms to form a fused, unsaturated or partially unsaturated 5-6 membered 

by halo^ 0X0° 0?-?'°^'°"'' '^'"'^'^ °' '"^^'^ ''"^ "^'"^ substituted 

Is selected from -halo. -CN. -NO^. T-V-R^. phenyl. 5-6 membered heteroaryl ring. 5-6 membered heterocyclyl 
ring, or C,.6 aliphatic group, said phenyl, heteroaryl, and heterocyclyl rings each optionally substituted by up to 
three groups independently selected from halo, oxo, or -R8, said C,^ aliphatic group optionally substituted with 
halo, cyano, nitro, or oxygen, or R' and an adjacent substituent taken together with their intervening atoms form 
said nng fused to Ring C; " 

R« and Ry are independently selected from T-R3, or R« and RV are taken-together with their Intervening atoms to 
form a fused, unsaturated or partially unsaturated. 5-8 membered ring having 0-3 ring heteroatoms selected from 
oxygen, sulfur or nitrogen, wherein any substitutable carbon on said fused ring formed by Rx and Rv is substituted 
by 0X0 or T-R3, and any substitutable nitrogen on said ring formed by R^! and RX is substituted by R"- 

T IS a valence bond or a Ci^alkylidene chain; .' 
is -R or -T-W-R6; , , . ,' 

R3 is selected from -R. -halo. -OR. -C(=0)R. -CO^R, -COCOR, -COCHjCOR, -NOo, -CN -S(0)R -S(0),R -SR 
'S'-' ?°mTo>' ■°C<=0)«- -m^)COR. -N(R7)CO,(optionally substituted C e al'iph S . -NfR^j 

N{R% -C=NN(R^)2, .C=N-OR, -N{R7)C0N(R^)2, -N(R?)S02N(R'),, -N(R^)S02R, or -0C(=0)N(R7),- .• ' ' ' 
each R IS independently selected from hydrogen or an optionally substituted group selected from C aliphatic 
C6.ioaryl, a heteroaryl ring having 5-10 ring atoms, or a heterocyclyl ring having 5-10 ring atoms- ' 
each R^ is independently selected from -R', -cOR', -COj (optionally substituted C,.^ aliphatic).' -C0N(R7), or 
-SO2R prtwo R" on the same nitrogen are taken together to fomi a 5-8 membered heterocyclyl or heteroaryl rinq- 
each R5 IS independently selected from -R, halo, -OR, -C{=0)R, -COjR, -COCOR, -NO, -ON -S(0)R SO R 
-SR, -N(R^)2, .C0N(R4,„ -SO,N(R^)„ -OC{=0)R, -N(R^)COR. -N(R^)CO, (optionally substituted C « ahphatlc) 
-N(R<)N(R<), -C=NN(R^), -C=N-OR, -N(R^,C0N(R^)„ -N(R4)S03N(R^),!-N?R^)So'r, or -0C(=O NfSro; R5 
and an adjacent substituent taken together with their intervening atoms form said ring fused to Ring C 
I'sV^'L.'t;?^"' -S02N(R6)-, .N(R6)., -CO-. -CO2-, .N(R6)C0-, -N(R6)C(0)0- -N(R6)C0N 

(R )-, -N(R6,SO,N(R6), -N(Re)N(R6)-, .C(0)N(R6,., -0C(0)N(R6)-,' -C(R6),0-, .C(R%S. -C(R6),S0 C 
(R%SO,-. -C(R6),S0,N(R6,, -C(R6),N(R6), -C(R6),N(R6)C(0)-, -C(R6),N(R6 C(0)0- -C R6)=NN(R )- C(R6) 
= N-0-,-C(R6),N(R6)N(R6)-,.C(R6),N(R6)S02N(R6)-,^r-C(R6);N(R6)CON(U-- ^ ^ 

1^ '""^""Y'- ■^('^'^^SO-' -C(R«)2S0,-, -C(R6),S02N(R6)-, -C(R6);n(R6)-, -co-, -CO2- -C(R6)0C 

(OK -C(R6)0C(0)N(R5,, -C(R6)2N(Re)CO-, -C(R6),N(R6)C(0)0-, -C(R6)=NN(R6). .C(R6)=n.O- -C(Re N r6) 
N(R6)-.-C(R6)2N(R6)S02N(R6K-C(R6)2N(R6)CON(R6)-,or.CON(R6)- ) ^ " , C(R )2N(R ) 

each R6 ,s independently selected from hydrogen, an optionally substituted C,^ aliphatic group, or two R6 groups 
on the same nitrogen atom are taken together with the nitrogen atom to form a 5-6 membered heterocyclyl or 
heteroaryl nng; ' ' 

each is independently selected from hydrogen or an optionally substituted C,.6 aliphatic group or two R' on 
the same nitrogen are taken together with the nitrogen to form a 5-8 membered heterocyclyl or heteroaryl ring- and 
each R" IS independently selected from an optionally substituted C,.4 aliphatic group, -0R6 -SR6 -CORe -SO R6 
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-N(R6)2. -N(R^)N(R6)2, -CN. >N02, -C0N{R6)2, or -COsR^. 
[0109] Another embodiment which is not an aspect of this irivention relates to compounds of formula XI: 




or a pharmaceutically acceptable derivative or prodrug thereof, wherein: 

Ring D is a 5-7 membered monocyclic ring or 8-10 membered bicyclic ring selected from aryl, heteroaryl, hetero- 
cyclyl or carbocycly!, said heteroaryl or heterocyclyl ring having 1-4 ring heteroatoms selected from nitrogen, ox- 
ygen or sulfur, wherein Ring D is substituted at any substitutable ring carbon by oxo or-R^, and at any substitutable 
ring nitrogen by -R^, provided that when Ring D is a six-membered aryl or heteroaryl ring, -R^ is hydrogen at each 
ortho carbon position of Ring D; 

R'^ and Ry are taken together with their intervening atoms to form a fused benzo ring or 5-8 membered carbocycio 
ring, wherein any substitutable carbon on said fused ring formed by R'' and Rv is substituted by oxo or T-R^; 
T is a valence bond or a C^_^ alkylidene chain; 
R2 i s -R or -T-W-R^: 

R3 is selected from -R, -halo. =0, -OR, -C{=0)R, -CO2R. -COCOR, -COCH2COR, -NO2, -CN. >S(0)R. -S(0)2R, 
-SR. -N(R4)2, -C0N(R'^)2, -S02N(R4)2, -OC{=0)R, -N(R4)C0R. -N(R^)C02(optionally substituted Ci.ealiphattc). 
-N(R4)N(R^)2, -C=NN(R'*)2. -C=N-OR. -N(R^)CON(R4)2. -N(R4)S02N(R4)2, -N(R^)S02R. or -OC(=0)N(R4)2; 
each R is independently selected from hydrogen or an optionally substituted group selected from C^.q aliphatic, 
Cg.io aryl, a heteroaryl ring having 5-10 ring atoms, or a heterocyclyl ring having 5-10 ring atoms; 
each R^ is independently selected from -R^, -COR^, -CO2 (optionally substituted C^.g aliphatic), -CON (R'^)2, or 
-S02R^, or two R"^ on the same nitrogen are taken together to form a 5-8 membered heterocyclyl or heteroaryl ring; 
each R5 is independently selected from -R. halo, -OR, -C(=0)R. -CO2R, -COCOR, -NO2, -ON, -S(0)R, -SO2R. 
-SR. -N(R4)2, -C0N(R^)2, -S02N(R^)2. -0C{=0)R, -N(R4)C0R, -N{R4)C02{optionaliy substituted C^e aliphatic). 
-N(R4)N(R4)2. -C=NN(R'*)2, -C=N-0R. -N(R4)C0N(R4)2, -N(R4)S02N(R4)2, -N(R4)S02R. or -0C(=0)N(R4)2; 
V is -0-, -S-. -SO-. -SO2-. -N{R6)S02-. -S02N(R6)-, -N(R6)-, -CO-. -CO2-, -N(R6)C0-, -N{R6)C(0)0-. -N(R6)C0N 
(R6)-, -N(R6)S02N(R6)-, -N(R6)N(R6)-, -C(0)N(R6)-, -OC(0)N(R6)-. -C(R6)20-. -C(R6)2S-. -C{R6)2S0-. -c 
{R6)2S02-. -C(R6)2S02N(R6).. .C(R6)2N(R6)-. -C(R6)2N(R6)C(0)-. -C(R6)2N(R6)C{0)0-, -C(R6)=NN{R6).. -C(R6) 
= N-0-, -C(R6)2N(R6)N(R6)-, -C{R6)2N(R6)S02N(R6).^ or -C(R6)2N(R^^C0N(R6)-; 

W is -C{R6)20-. -C(R6)2S-, -C(R6)2S0-. -C(R6)2S02-. -C(R6)2sb2N{R6)-. -C(R6)2N{R6)-, -co-. -CO2-. -C(R6)0C 
(O)-, -C(R6)OC(0)N(R6)-, -C(R6)2N(R6)CO-, -C(R6)2N(R6)C(0)0-. -C(R6)=NN(R6)-, -C(R6)=N-0-. -C(R6)2N(R6) 
N(R6)-, -C(R6)2N(R6)S02N{R6)-, -C(R6)2N(R6)C0N(R6)-. or-CON(R6)-; 

each R6 is independently selected from hydrogen or an optionally substituted C1.4 aliphatic group, or two Regroups 
on the same nitrogen atom are taken together with the nitrogen atom to form a 5-6 membered heterocyclyl or 
heteroaryl ring; and 

each R^ is independently selected from hydrogen or an optionally substituted Ci.6 aliphatic group, or two R^ on 
the same nitrogen are taken together with the nitrogen to form a 5-8 membered heterocyclyl or heteroaryl ring. 

[01 1 0] Another embodiment which is not an aspect of this invention relates to compounds of formula XH: 
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a pharmaceutically acceptable derivative or prodrug thereof, v^^herein: 

Ring D is a 5-7 membered monocyclic ring or 8-10 membered bicyclic ring selected from aryl, heteroaryi, hetero- 
cyclyt or carbocyclyl, said heteroaryi or heterocyclyl ring having 1-4 ring heteroatoms selected from nitrogen, ox- 
ygen or sulfur, wherein Ring D is substituted at any substitutable ring carbon by oxo or -R5 and at any substitutable 
ring nitrogen by -R^, provided that when Ring D is a six-membered aryl or heteroaryi ring, -RS is hydrogen at each 
ortho carbon position of Ring D; 

R^and Rv are independently selected from T-R3, or R^ and Rv are taken together with their intervening atoms to 
form a fused, unsaturated or partially unsaturated. 5-8 membered ring having 1-3 ring heteroatoms selected from 
oxygen, sulfur, or nitrogen, wherein any substitutable carbon on said fused ring is optionally and independently 
substituted by T-R^, and any substitutable nitrogen on said ring is substituted by R^; 
T is a valence bond or a C^^ alkylidene chain; 
R2 is -R or -T-W-R6; 

R3 is selected from -R. -halo, =0. -OR. -C(=0)R. -COjR. -COCOR, -COCH2COR. -NO2. -CN. -S{0)R, -S(0)2R, 
-SR, -N(R^)2, -C0N(R^)2. -S02N(R^)2. -OC(=0)R. -N(R^)COR, -N(R4)C02(optionally substituted g aliphatic)! 
-N(R^)N{R4)2. -C=NN(R4)2. -C=N-OR. -N(R^)C0N(R^)2. -NCR'^JSOsNlR^jj, -N(R4)S02R, or -OC(=0)N(R4)2; 
each R is independently selected from hydrogen or an optionally substituted group selected from C^.^ aliphatic. 
Ce-io ao^'. a heteroaryi ring having 5-10 ring atoms, or a heterocyclyl ring having 5-10 ring atoms; 
each R^ is independently selectee^ from -R^, -COR^, -COj (optionally substituted C^.g aliphatic). -CON {R^)2, or 
-SO2R'', or two R4 on the same nitrogen are taken together to form a 5-8 membered heterocyclylor heteroaryi ring; 
each R5 is independently selected from -R, halo. -OR. -C(=0)R, -CO2R. -COCOR, -NO2, -CN, -S(0)R, -SO2R,' 
-SR. -N{R'')2, -CON(R4)2. -S02N(R4)2, -OC(=0)R. -N(R^)COR, -N(R4)C02 (optionally substituted Ci q aliphatic)! 
-N(R4)N(R4)2, -C=NN(R4)2. -C=N-0R. -N(R4)C0N(R4)2. -N(R4)S02N(R4)2, .N(R4)S02R. or -OC(=0)N(R4)2; 
V is -0-. -S-. -SO-, -SO2-, -N(R6)S02-. -S02N(R6)-. -N(R6)-, -CO-. -CO2-. -N(R6)C0-, -N(R6)C(0)0-, -N(R6)C0N 
(R6).. -N(R6)S02N(R6)., -N(R6)N(R6)-. -C(0)N(R6)-, -0C(0)N(R6)-. -C(R6)20-. -C(R6)2S-, -C(R6)2S0-, -C 
(R6)2S02-, -C(R5)2S02N(R6)^, -C(R6)2N(R6)-, -C(R6)2N(R6)C{0)-. -C(R6)2N(R6)C(0)0-. -C(R6)=NN(R6)-. -C(R6) 
=N-0-. -C(R6)2N(R6)N(R6)-. .C(R5)2N(R6)S02N(R6).. or -C(R6)2N(R6)C0N(R6)-; ' 

W is .C(R6)20-. -C(R6)2S-. -C(R6)2S0-, -C(R6)2S02-. -C(R6)2S02N(R6)-. -C(R6)2N(R6)., -CO-. -CO2-, -C(R6)0C 
(O)-, -C(R6)0C(0)N(R6)-. -C(R6)2N(R6)C0-, -C(R6)2N(R6)C(0)0-. -C{R6)=NN(R6)-, -C(R6)=N-0-. -C(R6)2N(R6) 
N(R6).. -C(R6)2N(R6)S02N(R6)., -C(R6)2N(R6)C0N(R6)-. or-CON(R6)-; 

each R6 is independently selected from hydrogen or an optionally substituted C1.4 aliphatic group, or two R^ groups 
on the same nitrogen atom are taken together with the nitrogen atom to form a 5-8 membered heterocyclyl or 
heteroaryi ring; and 

each R7 is independently selected from hydrogen or an optionally substituted C^.g aliphatic group, or two R^ on 
the same nitrogen are taken together with the nitrogen to form a 5-8 membered heterocyclyl ring or heteroaryi. 

1 1] Another embodiment which is not an aspect of this invention relates to compounds of formula XIII: 
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a pharmaceutically acceptable derivative or prodrug tiiereof, wherein: 

is nitrogen, CR^, or CH, and is nitrogen or CH; provided that one of 2^ and 2^ is nitrogen; 
G is Ring C or Ring D; 

Ring C is selected fronn a phenyl, pyridinyl. pyhmidinyl, pyridazinyl, pyrazinyl, or 1,2,4-triazinyl ring, wherein said 
Ring C has one or two ortho substituents independently selected from -R\ any substitutabfe non-ortho carbon 
position on Ring C is independently substituted by -R^ and two adjacent substituents on Ring C are optionally 
taken together with their intervening atoms to form a fused, unsaturated or -partially unsaturated, 5-6-membered 
ring having 0-3 heteroatoms selected from oxygen, sulfur or nitrogen, said fused ring being optionally substituted 
by halo, oxo, or -R^; 

Ring D is a 5-7 membered monocyclic ring or 8-10 membered bicyclic ring selected from aryl, heteroaryl, hetero- 
cyclyl or carbocyclyl, said heteroaryl or heterocyclyl ring having 1-4 ring heteroatoms selected from nitrogen, ox- 
ygen or sulfur, wherein Ring D is substituted at any substitutable ring carbon by oxo or -R^, and at any substltutable 
ring nitrogen by -R"^, provided that when Ring D is a six-membered aryl or heteroaryl ring, -R^ is hydrogen at each 
ortho carbon position of Ring D; 

R^ is selected from -halo, -CN, -NO2, T-V-R^, phenyl, 5-6 membered heteroaryl ring, 5-6 membered heterocyclyl 
ring, or C-,.6 aliphatic group, said phenyl, heteroaryl, and heterocyclyl rings each optionally substituted by up to 
three groups independently selected from haio, 0x0, or -R^, said C^.g aliphatic group optionally substituted with 
halo, cyano, nitro, or oxygen, or R'' and an adjacent substituent taken together with their intervening atoms form 
said ring fused to Ring C; 

R^ and Rv are independently selected from T-R^, or R^ and Rv are taken together with their intervening atoms to 
form a fused, unsaturated or partially unsaturated, 5-8 membered ring having 0-3 ring heteroatoms selected from 
oxygen, sulfur, or nitrogen, wherein any substitutable carbon on said fused ring formed by R^ and Rv is substituted 
by 0x0 or T-R3, and any substitutable nitrogen on said ring formed by R^ and RV is substituted by R^; 
T is a valence bond or a C-,.4 alkylidene chain; 
R2 is -R or -T-W-R6; 

R3 is selected from -R, -halo, -OR, -C(=0)R, -CO2R, -COCOR, -COCH2COR. -NOj. -CN, -S(0)R. -S(0)2R, -SR. 

-h\{R%, -CON(R7)2. -S02N(R7)2, -OC(=0)R, -N{R7)C0R, -N(R7)C02(optionaily substituted C^^^ aliphatic), -N(R4) 

N(R%, -C=NN(R^)2, -C=N-OR, -N(R7)C0N(R7)2. -N(R7)S02N(R7)2. -N(R4)S02R, or -OC(=0)N(R7)2: 

each R is independently selected from hydrogen or an optionally substituted group selected from C^,q aliphatic, 

Cg.io a heteroaryl ring having 5-10 ring atoms, or a heterocyclyl ring having 5-10 ring atoms; 

each R"^ is independently selected from -R^, -COR^, -C02(optionally substituted C^.g aliphatic), -C0N(R7)2, or 

-S02R^, or two R'^ on the same nitrogen are taken together to form a 5-8 membered heterocyclyl or heteroaryl ring; 

each R5 is independently selected from -R. halo, -OR, -C(=0)R, -CO2R. -COCOR, -NOg, -CN, -S(0)R, -SOgR, 

-SR, -N(R4)2, -C0N(R4)2, .S02N(R4)2, -0C(=0)R, -N{R4)C0R, -N(R4)C02 (optionally substituted C^g aliphatic), 

-N(R4)N(R4)2, -C=NN(R4)2. -C=N-OR, -N{R'*)CON(R4)2, -N(R4)S02N(R^)2. -N(R4)S02R, or -0C(=0)N(R4)2. or R5 

and an adjacent substituent taken together with their intervening atoms form said ring fused to Ring C; 

V is -0-. -S-, -SO-, -SO2-, -N(R6}S02-, -S02N{R6)-, -N(R6)-. -CO-. -CO2-. -N(R6)C0-, -N{R6)C{0)0-, -N(R6)C0N 

(R6)-, -N(R6)S02N(R6)-. -N(R6)N(R6}-, -C(0)N{R6)-. -0C(0)N(R6)-, -C{R6)20-, -C(R6)2S-, -C(R6)2S0-, -c 

(R6)2S02-. -C{R6)2S02N(R6)-. -C{R6)2N(R6)-. -C(R6)2N{R6)C{0)-, -C(R6)2N(R6)C(0)0-. -C(R6)=NN(R6)-. -C(R6) 

=N-0-, -C(R6)2N(R6)N(R6)-. -C(R6)2N{R6)S02N(R6)-. or -C(R6)2N(R6)C0N(R6)-; 

W is -C{R%0; -C{R%S', -C(R6)2SO-. -C{R6)2S02-, -C{R5)2S02N(R6)-, -C(R6)2N(R6)-. -co-, -CO2-. -C(R6)0C 
(O)-, -C(R6)0C(0)N(R6)-, -C(R6)2N(R6)C0-, -C(R6)2N(R6)C(0)0-, -C(R6)=NN(R6)-. -C(R6)=N-0-. -C(R6)2N(R6) 
N(R6)-, -C(R6)2N(R6)S02N(R6)-, -C(R6)2N(R6)C0N(R6)-. or -C0N(R6)-; 
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each is independently selected from hydrogen, an optionally substituted C^^ aliphatic group, or two R6 groups 
on the same nitrogen atom are taken together with the nitrogen atom to form a 5-6 membered heterocyclyl or 
heteroaryl ring; 

each R7 is independently selected from hydrogen or an optionally substituted C^.g aliphatic group, or two R? on 
the same nitrogen are taken together with the nitrogen to form a 5-8 membered heterocyclyl or heteroaryl ring; 
each R8 is Independently selected from an optionally substituted 4 aliphatic group, -0R6 -SR^ -CORe -SO R^ 
-N(R6)2, -N{R6)N(R6)2,-CN.-N02,-CON{R6)2. or-C02R6;and ' ■ 2 • 

R3 is selected from halo. -OR. -C{=0)R. .CO2R, -COCOR. -NOg. -CN, -S(0)R. -SO2R. -SR. -N(R%, -CON(R4)2 
-S02N(R<)2. -OC(=0)R, -N(R^)COR. -N(R^)C02(optionally substituted g aliphatic). -N(R^)N(R4)2 -C=NN(R4) ' 
-C=N-0R. -N{R4)C0N(R4)2. -N(R4)S02N(R^)2, -N (R^lSOjR, -0C(=0)N(R<)2. or an optionally substituted group 
selected from C^.q aliphatic. Cq.^q aryl. a heteroaryl ring having 5-10 ring atoms, or a heterocyclyl ring having 5-10 
ring atoms. 

[0112] Compounds of formula XIII may be represented by specifying and Z2 as shown below: 



XXIIa 




Xlllb 



and 





XIIIc 



General Synthetic Methods 

[0113] The general synthetic methods below provide a series of general reaction routes that were used to prepare 
compounds of this Invention. Methods A-F below are particularly useful for preparing formula H compounds. In most 
cases. Ring C Is drawn as a phenyl ring bearing an ortho Ri substituent. However, it will be apparent to one skilled in 
the art that compounds having other Ring C groups may be obtained in a similar manner. Methods analogous to 
methods A-F are also useful for preparing other compounds of this invention. Methods F-l below are partlculary useful 
for preparing compounds of formula 111 or IV. 



Method A 



CI 

1 



r2' 



n 



R^- (H0)2B 



t6 



R 

RV^^N"^ 



II 



[0114] Method A is a general route for the preparation of compounds wherein ring C is an aryl or heteroaryl ring. 
Preparation of the starting dichloropyrimidine 1 may be achieved in a manner similar to that described in Chem. Pharm. 
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Bull., 30, 9, 1982, 3121-3124. The chlorine in position 4 of intermediate 1 may be replaced by an aminopyrazole or 
aminoindazole to provide intermediate 2 in a manner similar to that described in J. Med. Chem., 38, 3547-3557 (1995). 
Ring C is then introduced using a boronic ester under palladium catalysis (see Tetrahedron, 48, 37, 1992, 8117-8126). 
This method is illustrated by the following procedure, 

[0115] A suspension of 1H-quinazoline-2,4-dione (10.0 g. 61.7 mmol) in POCI3 (60 mL. 644 mmol) and N,N-dimeth- 
ylaniline (8mL. 63.1 mmol) is heated under reflux for 2 h. Excess POCI3 is evaporated under vacuum, the residue is 
poured into ice, and the precipitate is collected by filtration. The crude solid 2,4-dichloroquina2oline product may be 
used without further purification. 

[0116] To a solution of 2 .4-dichloro-quina20llne (3.3 g, 1 6.6 mmol) in anhydrous ethanol (1 50 mL) is added 5-methyl- 
1H-pyrazol-3-yl amine (3.2 g, 32.9 mmol). The mixture is stirred at room temperature for 4 h, and the resulting precipitate 
is collected by filtration, washed with ethanol, and dried under vacuum to afford (2-chloro-quina2olin-4-yl)-(5-methyI- 
1/-/-pyrazol-3-yl)-amine. 

[0117] To a solution of (2-chloro-quina2olin-4-yl)-(5-methyl-1H-pyrazoi-3-yl)-amine (50 mg. 0.19 mmol) in DMF (1.0 
mL) is added the desired arylboronic acid (0.38 mmol), 2M Na2C03 (0.96 mmol), and tri-t-butylphosphine (0.1 9 mmol). 
Under nitrogen, PdCl2(dppf) (0.011 mmol) is added in one portion. The reaction mixture is then heated at 80°C for 5 
to 1 0 hours, cooled to room temperature, and poured into water (2 mL). The resulting precipitate is collected by filtration, 
washed with water, and purified by HPLC. 



Method B 




6 



(iii) 7 

[0118] Methods B through F describe routes where the pyrazole ring system is introduced after Ring C and the 
pyrimidine ring portion are first constructed. A versatile intermediate is the 4-chloropyrimidine 4, which is readily ob- 
tained from pyrimidinone 3 as shown in Method B(i). This reaction sequence is generally applicable for a variety of 
Ring C groups including aliphatic, aryl, heteroaryl, or heterocyclyl. See J. Med. Chem., 38, 3547-3557 (1995). 
[01 1 9] For quinazoline ring systems (where R'^ and RV are taken together to form a benzo ring), the useful intermediate 
6 may be obtained by condensing an anthraniiic acid or its derivative with a benzamidine as shown in Method B(ii) or 
by condensing a benzoylchloride with an anthranilamide as shown in Method B(iii). Many substituted anthraniiic acid. 
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anthranilamide, benzamidine and benzoylchloride starting materials may be obtained by known methods. See Aust 
J. Chem., 38, 467-474 and J. Med. Chem., 38, 3547-3557 (1995). Method B(iii) is illustrated by the following procedure. 
[0120] To a solution of anthranilamide (33 mmol ) In THF and CHjClg (1 :1 . 70 mL) is added the desired benzoylchlo- 
ride (33 mmol). and triethylamine (99 mmol) at room temperature. The mixture is stirred for about 1 4 hours. The resulting 
precipitate is collected by filtration, washed with CHjCIs and water, and cried under vacuum. The crude 2-ben2oylami- 
nobenzamide may be used directly for the next step without further purification. 

[0121] To a solution of the above crude product (13 mmol) in ethanol (50 mL) is added NaOEt (26 mmol) at room 
temperature. The mixture is heated under reflux for 48 to 96 h. The solvent is evaporated and the residue is neutralized 
using concentrated HCI to pH 7. The product is then collected by filtration and dried under vacuum to provide 2-phenyl- 
3H-quinazolin-4-one that may be used without further purification. 

[0122] To a suspension of the above product (12 mmol) in POCI3 (120 mmol) is added tri-n-propylamine (24 mmol). 
The mixture is heated under reflux for 1h. After removal of the excess POCI3 by evaporation, the residue is dissolved 
in ethyl acetate, and washed with 1N NaOH (twice) and water (twice). The organic layer is dried over MgS04, the 
solvent is evaporated under vacuum, and the crude product is purified by flash chromatography (eluting with 10% of 
ethyl actetate in hexanes) to give 4-chloro-2-aryl quinazoline. 

[0123] To a solution of 4-chloro-2-aryl quinazoline (0.16 mmol) in DMF (or THF. ethanol) (1 mL) is added the desired 
aminopyrazole or aminoindazole (0.32 mmol). The mixture is heated in DMF (or THF under reflux) at 100 to 110°C for 
1 6 h (or in ethanol at 1 30-1 60°C for 1 6 hours) and then poured into water (2 mL). The precipitate is collected by filtration 
and purified by HPLC. 



Method C 



NH 




Method D(i) 



NH 




10 11 



[0124] Methods C and D(i) above employ P-ketoesters 8 and 1 0, respectively, as pyrimidinone precursors. The sub- 
stitution pattern of the R'^ and Rv groups on the pyrimidinone ring will be reversed if a chlorocrotonate 1 1 (Synth. Comm. 
(1986). 997-1002), instead of the corresponding p-ketoester 10. is condensed with the desired, benzamidine. These 
methods are illustrated by the following general procedure. 

[01 25] To a solution of a p-ketoester (5.2 mmol) and amidinium chloride (5.7 mmol) in ethanol (5 mL) is added sodium 
ethoxide (7.8 mmol). The mixture is heated under reflux for 7-14 hours. After evaporation the resulting residue is 
dissolved in water, acidified with concentrated HCI to pH 6. and then filtered to obtain a solid product 2-aryl-3H-pyrimidin- 
4-one (yield 75-87%), which may be purified by flash column chromatography if needed. To this pyrimidinone (3 7 
mmol) is added POCI3 (4 mL) and n-Pr^N (1 .4 mL). The mixture is heated under reflux for 1 hour. After evaporation of 
the excess POCI3. the residue is dissolved in ethyl acetate, washed with 1N NaOH solution (three times) and NaHCOs 
(once), and dried over MgSO^. The solvent is removed under vacuum and the residue is purified by flash column 
chromatography eluting with 1 0% of ethyl acetate in hexanes to give 2-aryl-4-chloro-pyrimidine as a pale yellow syrup. 
This crude product may be treated with a 3-aminopyrazole or 3-aminoindazole as described above. 
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Method D(ii) 




[0126] Method D(ii) above shows a general route for the preparation of the present compounds, such as compound 
40, wherein Rv is N{R% See If Farmaco, 52(1) 61-65 (1997). Displacement of the 6-chloro group is exemplified here 
using morpholine. This method is illustrated by the following procedure. 

[0127] To a solution of 2-methylmalonic acid diethyl ester (5 mmol) and sodium ethoxide (15 mmol) is added the 
appropriate amidine salt (5 mmol) in ethanol (10 mL) and the reaction heated at reflux for 2-24 hours. The residue is 
dissolved in water and acidified with 2N HCI. The resulting precipitate is filtered off and further purified by flash chro- 
matography (yield 5-35%) to afford the pyrimidinedione 37. To 37 (1.6 mmol) is added POCI3 (32 mmol) and tri-n- 
propylamine (6.4 mmol) and the reaction refluxed is for 1 h. After evaporation of excess POCI3. the residue is dissolved 
in ethyl acetate, basified with 1N NaOH. separated and the aqueous phase twice more extracted with ethyl acetate. 
The combined organics are dried (sodium sulfate) and evaporated. Purification by flash chromatography provides the 
dichloropyrimidine (38) as a yellow oil in 23% yield. 

[0128] A solution of 38 (0.33 mmol) in methanol (5 mL) is treated with an amine, exemplified here using morpholine 
(0.64 mmol) and refluxed 1 hour. After evaporation of solvent, the residue Is purified by flash chromatography to provide 
the mono-chloropyrimidine 39 as a colorless oil in 75% yield. 

[01 29] The mono-chloropyrimidine. 39. (0. 1 9 mmol) may be treated with a 3-aminopyrazole or 3-aminoindazole com- 
pound in a manner substantially similar those described above in Methods A and B. 



Method E 



O ^ O 

{fV^N=C=0 ^Y^NH R^ 

^ NH4OAC, r^-^nS^ 

j2 AcOH, ^ 

reflux 9(R' = H) 



[0130] As shown by Method E. an acyl isocyanate 12 may be condensed with an enamine to provide pyrimidlnone 
9 (J. Org. Chem (1993), 58. 414-418; J.Med.Chem.. (1992). 35. 1515-1520; J.Org.Chem.. 91967. 32. 313-214). This 
method is illustrated by the following general procedure. 
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[0131] Theenamlneis prepared according to W. White, et al, J. OrgChem. (1967), 32,213-214. The acy! isocyanate 
is prepared according to G Bradley, et al, J Med. Chenn. (1992). 35, 1515-1520. The coupling reaction then follows the 
procedure of S Kawamura, et al, J. Org. Chem. (1993), 58, 414-418. To the enamine (10 mmol) in tetrahydrofuran (30 
mL) at 0°C under nitrogen is added dropwise over 5 min a solution of acyl isocyanate (10 mmo!) in tetrahydrofuran (5 
mL). After stirring for 0.5 h, acetic acid (30 mL) is added, followed by ammonium acetate (50 mmol). The mixture Is 
refluxed for 2 h with continuous removal of tetrahydrofuran. The reaction is cooled to room temperature and is poured 
into water (1 00 mL). The precipitate is filtered, washed with water and ether and dried to provide the 2-aryl-3H-pyrimidin- 
4-one. 



[0132] Method F shows a general route for the preparation of the present compounds wherein and RV are taken 
together to form a 5-8 membered partially unsaturated saturated or unsaturated ring having 1-3 heteroatoms. The 
condensation of a 2-amino-carboxylic acid, such as 2-amino-nicotinic acid 13, and an acid chloride 7 provides an 
oxazinone 14. Treatment of 14 with ammonium hydroxide will furnish the benzamide .15 which may be cyclized to a 
2-(substituted)-pyrido[2,3-d][1.3)pyrimidin-4-one 16. This method is illustrated by the following procedure. 
[0133] 2-(Trifluoromethyl)benzoyl chloride (4.2 ml, 29.2 mmol) is added dropwise to a solution of 2-aminonicotinic 
acid (2.04g, 14.76 mmol) in 20 ml of pyridine. The reaction mixture is heated at 158 C for 30 min then cooled to room 
temperature. The reaction is -poured into 200 ml of water and an oil forms which solidifies upon stirring. The solid is 

.collected by vacuum filtration and washed with water and diethyl ether. The product is dried to give 2-(2-tnfluoromethyl- 
phenyl)-pyrido[2,3-d][1 ,3]oxazin-4-one (2.56 g, 60% yield) which may be used in the next step without further purifica- 

■tion. 

[0134] 2-(2-Trifluoromethyl-phenyI)-pyrido[2,3-of][1,3]oxazin-4-one (2.51g) is stirred in 30% ammonium hydroxide 
;{25 mi) at room temperature overnight. The resulting precipitate is filtered and rinsed with water and diethyl ether. The 
.precipitate is dried under vacuum at 50 C overnight to give 2-(2-trifluoromethyl-benzoylamino)-nicotinamide (850 mg, 
33% yield) • .. 

[0135] 2-(2-Trifluoromethyl-benzoylamino)-nicotinamide (SOOmg, 2.6mmol) is dissolved in 10ml of ethanol. Potassi- 
um ethoxide (435mg, 5.2mmol) is added to the solution which is heated to reflux for 16 h. The reaction mixture is 
evaporated in vacuo to afford a gummy residue that is dissolved in water and acidified with 10% sodium hydrogen 
sulfate to pH 7. The resulting precipitate is filtered and dried under vacuum at 50 C to give 2-(2-trifluoromethyl-phenyl)- 
3H-pyridol2,3-cf]pyrimidin-4-one. 



[0136] Method G is analogous to Method B(i) above. This method is illustrated by the following general procedure. 
[01 37] 2-(3,4-Dichloro-phenyl)-3H-quinazolin-4-one (1g, 3.43 mmol) is suspended in phosphorus oxychloride (4 mL) 
and the reaction mixture was stirred at 110°C for 3 hours. The solvents are then evaporated and the residue is treated 
carefully with an ice cold aqueous saturated solution of NaHC03. The solid is collected by filtration and washed with 
ether to give 4-chloro-2-(3,5-dichIoro-phenyl)-quinazorme as a white solid (993 mg, 93%). 

[01 38] To 4-chloro-2-(3,5-dichloro-phenyl)-quinazoline (400mg, 1 .29 mmol) in THF (30 mL) is added 3-amino-5-me- 
thyl pyrazole (396 mg, 2.58 mmol) and the reaction mixture is heated at 65°C overnight. The solvents are then evap- 
orated and the residue triturated with ethyl acetate, filtered and washed with a minimum amount of ethanol to give 
[2-(3,4-dichlorophenyl)-quinazolin-4-yl]-(5-methyt-2H-pyrazol-3-yl)-amine as a white solid (311 mg 65%): mp 
274^C; NMR (DMSO) 5 2.34 (3H. s), 6.69 (1H. s), 7.60 (1H, m), 7.84 (1H, d), 7.96 (2H, d). 8.39 (1H. dd). 8.60 (1 H, 
d), 8.65 (1H, d), 10.51 (1H. s), 12.30 (1H. s); IR (solid) 1619, 1600. 1559. 1528. 1476, 1449. 1376. 1352. 797, 764. 
738; MS 370.5 (M+H)^ 

[0139] The THF solvent used in the previous step may be replaced by other organic solvents such as ethanol, N.N- 
dimethylformamtde, or dioxane. 



Method F 




Method G 
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Method H 




(ii) 17 19 



[0140] Method H shows routes in which a Ring D aryl group bearing a halogen (X is Br or I) nnay be converted to 
other formula III compounds. Method H{i) shows a phenylboronic acid coupling to Ring D to provide compound 18 and 
Method H(ii) shows an acetylene coupling to provide compound 19. Substituent X in compound 17 may be bromine 
or iodine. These methods are illustrated by the following procedures. 

[0141] Method H(i). To a mixture of [2-(4-bromo-phenyl)-quina2olin-4-yl]-(5-methyl-2H-pyrazoI-3-yl)-amine (196 mg, 
0.51 mmol) and phenylboronic acid (75 mg, 0.62 mmol) in THF/water (1/1. 4 mL) is added NaaCOa (219 mg, 2.06 
mmol). triphenylphosphine (9mg, 1/15 mol%) and palladium acetate (1 mg, 1/135 mol%). The mixture is heated at 
80°C overnight, the solvents are evaporated and the residue is purified by flash chromatography (gradient of CH2CI2/ 
MeOH) to give (2-biphenyl-4-yl>quinazolin-4-yl)-(5-methyl-2H-pyrazol-3-yl)-amine as a yellow solid (99 mg, 51%):iH 
NMR (DMSO) 5 2.37 (3H, s). 6.82 (1H. s), 7.39-7.57 (4H. m), 7.73-7.87 (6H. m), 8.57 (2H. d). 8.67 (1H. d), 10.42 (1H, 
s). 12.27 (1H, s); MS 378.2 (M+H^ 

[0142] Method H(il). To a mixture of [2-(4-bromo-phenyl)-quina2olin-4-yl]-(5-methyl-2/-/-pyrazol-3-yl)-amine (114 mg, 
0.3 mmol), and trimethylsilylacetylene (147 mg, 1.5 mmol)in DMF (2 mL) is added Cul (1.1 mg, 1/50 mol%), Pd 
(PPh3)2Cl2 (4.2 mg, 1/50 mol%)and Ihethylamine (121 mg, 0.36 mmol). The mixture is heated at 120='C overnight and 
the solvent is evaporated. The residue is triturated in ethyl acetate and the precipitate is collected by filtration. 
[0143] To the above precipitate suspended in THF (3 mL) is added tetrabutylammonium fluoride (1M in THF, 1.1eq). 
The reaction mixture is stirred at room temperature for two hours and the solvent is evaporated. The residue is purified 
by flash chromatography (gradient of CH2Cl2/MeOH) to give [2-(4-ethynylphenyl)-quinazolin-4-yl]-(5-methyl-2H-pyra- 
20}-3-yl)-amine as a white solid (68 mg, 70%): NMR (DMSO) 5 2.34 {3H, s), 4.36 (1H, s), 6.74 (1H, s), 7.55 (1H, 
m). 7.65 (2H. d). 7.84 (2H, m). 8.47 (2H. d). 8.65 (1H. d), 10.43 (1H. s). 12.24 (1H. s); MS 326.1 (M+Hf 
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Method I 




[0144] Method I above shows a general route for the preparation of the present compounds wherein ring D is a 
heteroaryl or heterocyclyl ring directly attached to the pyrimtdine 2-position via a nitrogen atom. Displacement of the 
2-chloro group, exemplified here using piperidine. may be carried out in a manner similar to that described in J. Med. 
Chem,, 38, 2763-2773 (1995) and J. Chem. Soc, 1766-1771 (1948). This method is illustrated by the following pro- 
cedure. 

[0145] To a solution of (2-chloro-qulna2olin-4-yl)-(1H-inda2ol-3-yI).amine (1 equivalent. 0.1>0.2 mmol) in N, N-dimeth- 
ylacetamide (1 ml) Is added the desired amine (3 equivalents). The resulting mixture is maintained at 100*^0 for 6 h 
and then purified by reverse-phase HPLC. 



Method J 




23 



[0146] Method J above shows the preparation of compounds of formula V via the displacement of a chloro group 
from an appropriately substituted pyridyl ring. Method J{i) is a route for preparing compounds of formula Va (see Indian 
J. Chem. Sect.B, 35. 8. 1996. 871-873). Method J(ii) is a route for preparing compounds of formula Vb (see Bioorg, 
Med. Chem. ,6, 12, 1998, 2449-2458). For convenience, the chtoropyridines 21 and 23 are shown with a phenyl sub- 
stituent corresponding to Ring D of formula V. It would be apparent to one skilled in the art that Method J is also useful 
for prepanng compounds of formula V wherein Ring D is heteroaryl. heterocyclyl. carbocyclyl or other aryl rings. Method 
J is illustrated by the following procedures. 

[0147] Method J(i). (5-Methyl-2H-pyra20l-3-yl)-(2-phenyl-quinolin-4-yI)-amine. To 4-chloro-2-phenylquinoline (J. Het. 
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Chem.. 20. 1983, 121 -1 28)(0.53g, 2.21 mmol) in diphenylether (5 mL) was added 3-amlno-5-methylpyra20le (0 43g, 
4.42 mmol) and the mixture was heated at 200^=0 overnight with stirring. To the cooled mixture was added petroleum 
ether (20 mL) and the resulting crude precipitate was filtered and further washed wtth petroleum ether. The crude solid 
was purified by flash chromatography {Si02, gradient DCM-MeOH) to give the title compound as a white solid: mp 
5 242-244X; NMR (DMSO) 5 2.27{3H, s), 6.02(1H, s). 7.47(2H, d). 7.53-7.40(2H, br m), 7.67(1H, m), 7.92{1H, m), 
8.09(2H,d), 8.48(2H, m). 9.20(1 H, s), 12.17{1H, brs); IR (solid) 1584. 1559. 1554, 1483, 1447. 1430, 1389; MS 301 .2 
(M+H)^ 

[0148] Method J(ii). (5-Methyl-2H-pyrazol-3-yl)-(3-phenyl-isoquinolin-1-yl)-amine. To 1-chloro-3-phenylisoquinoline 
(J. Hel. Chem., 20. 1983. 121-128)(0.33g, 1.37 mmol) in dry DMF (5 mL) was added 3-amino-5-methylpyrazole (0.27g, 

10 2.74 mmol) and potassium carbonate (0.57g, 4.13 mmol)and the mixture was heated under reflux for 6 hours. The 
mixture was cooled and the bulk of DMF was evaporated. The residue was extracted twice with ethyl acetate and the 
combined organic layers were washed with brine, dried (MgSO^), filtered and concentrated. The crude was purified 
by flash chromatography (Si02, gradient DCM-MeOH) to give the title compound as a colourless oil; ''H NMR (MeOD) 
5 2.23 {3H. s). 5.61 (1H, s). 7.41 (1H, m), 7.52(2H. m), 7.62(1H. m). 7.81(1H. m). 8.07(1H, d), 8.19(2H. m). 8.29(1H, 

15 s), 8.54 (1H, d); MS 301 .2 (M+H)* 




[0149] Method K shows a route for the preparation of compounds of formula VI. A versatile starting material is 
2,4,6-trich}oro-[1.3.5]tria2ine 25 in which the chlorine substituents may be sequentially displaced. The displacement 
of one of the chlorines by an aryl Grignard reagent or an aryl boronic acid is described In PCI patent application WO 
01/25220 and Helv. Chim. Acta, 33, 1365 (1950). The displacement of one of the chlorines by a heteroaryl ring is 
described in WO 01/25220; J. Met Chem., 11, 417 (1 974); and Tetrahedron 31, 1879 (1975). These reactions provide 
a 2,4-dichioro-(6-substituted)[1 ,3,5]triazine 26 that is a useful intermediate for the preparation of compounds of formula 
VI. Alternatively, intermediate 26 may be obtained by constructing the triazine ring by known methods. See US patent 
2.832,779; and US patent 2.691020 together with J. Am. Chem. Soc. 60, 1656 (1938). In turn, one of the chlorines of 
26 may be displaced as described above to provide 2-chloro-(4,6-disubstituted)[1,3,5]triazine 27. The treatment of 27 
with an appropriate aminopyrazole provides the desired compound of formula VI. 



Method L 

45 
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31 



15 

[0150] Method L shows a route for preparing compounds of formula VII. For illustration purposes the trlfluorometh- 
yichalcone 28 is used as a starting material; however, it would be apparent to one skilled in the art that other rings may 
be used in place of the trifiuoromethylphenyl and phenyl rings of compound 28. Substituted chalcones may be prepared 
by known methods, for example as described in the Indian J. Chemistry. 32B, 449 (1993). Condensation of a chalcone 

20 with urea provides the pyrimidinone 29. which may be.treated with POCI3 to give the chloropyrimidlne 30. See J. Chem. 
Eng. Data, 30(4) 512 (1985) and Egypt. J. Chem., 37(3), 283 (1994). In'an alternative approach to compound 30. one 
of the aryl rings attached to the pyrimidine is introduced by displacement of of the 4-chloro group of 2,4-dichloro-(6-aryl)- 
pyrimidine by an aryl boronic acid using a palladium catalyst such as {Ph^P^P^ in the presence of a base such as 
sodium .carbonate as described in Bioorg. Med. Lett., 9(7). 1057 (1999). Displacement of the chlorine of compound 30 

25 by an appropriate aminopyrazole provides compounds of this invention, such as 31. The last step of this method is 
illustrated by the following procedure. 

[0151] [4-(4-Methylpiperidin-1-yl)-pyrimidin-2-yI]-(5-methyl-2H-pyrazol-3-yl)-amine. To a solution of 2-chjoro- 
4-(4-methylpiperidin-1-yl)-pyrimidine (prepared using a procedure similar to the one reported in Eur. J. Med. Chem., 
26(7) 729(1 991 )){222 mg, 1 .05 mmoi) in BuOH (5 mL) was added 3-amino-5-methyl-2H-pyrazole (305mg. 3.1 5 mmol) 

30 and the reaction mixture was then heated under reflux overnight. The solvent was evaporated and the residue dissolved 
in a mixture ethanol/water (1/3, 4 mL). Potassium carbonate (57mg, 0.41 mmol) was added and the mixture was stirred 
at room temperature for 2 hours. The resulting suspension was filtered, washed with water twice and rinsed with ether 
twice to give the title compound as a white solid (143mg, 50%): mp 193-195°C; NMR (DMSO) 5 0.91 (3H, d), 1.04 
:(2H, m). 1.67 (3H, m), 2.16 (3H, s). 2.83 {2H, t). 4.31 (2H, m). 6.19 (2H. m), 7.87 (1H, d), 8.80 (1H, br s), 11.71 (1H, 

35 s); IR (solid) 1627. 1579. 1541. 1498, 1417, 1388, 1322, 1246; MS 273.3(M+H)-^. 
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Method M 




Villa 



Vlllb 



VIIIC 



Vllld 



35 



[0152] Method M provides routes for obtaining compounds of formula VIII. A general procedure for displacing the 
chlorine of a 4-chloro-6-substituted-pyridazine, 32, with an appropriately substituted pyrazole to provide Villa is de- 
scribed in J. Met. Chem., 20, 1473 (1983). Analogous reactions may be carried out as follows: (a) with 3-chloro-5-sub- 
stituted-pyndazine, 33, to provide Vlllb is described in J. Med. Chem.. 41(3), 311 (1998); (b) with 5-chloro-3-substitut- 
ed-[1,2,4)triazine, 34, to provide Vlllc is described in Heterocydes. 26(12). 3259 (1987); and (c) with 3-chloro-5-sub- 
stituted-[1,2.4]tnazine. 35, to provide Vllld is described in Pol. J. Chem., 57. 7. (1983); Indian J. Chem. Sect B, 26. 
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496 (1987); and Agaric, Biol. Chem., 54(12). 3367 (1990). An alternative prucedure to compounds of formula Vlllc is 
described in Indian J. Chem. Sect. B, 29(5), 435 (1990). 

[0153] Compounds of formula IX are prepared by methods substantially similar to those described above for the 
pyrazole-containing compounds of formula I. Methods A-J may be used to prepare the triazoie-containing compounds 
of formula IX by replacing the amino-pyrazole compound with an amino-triazole compound. Such methods are spe- 
cifically exemplified by Synthetic Examples 415-422 set forth below. The amino-triazole intermediate may be obtained 
by methods described in J. Org. Chem. USSR, 27, 952-957 (1991). 

[0154] In order that the invention described herein may be more fully understood, the following examples are set 
forth. It should be understood that these examples are for illustrative purposes only and are not to be construed as 
limiting this invention in any manner. 

SYNTHETIC EXAMPLES 

[0155] The following HPLC methods were used in the analysis of the compounds as specified in the Synthetic Ex- 
amples set forth below. As used herein, the term "Rt" refers to the retention time observed for the compound using the 
HPLC method specified. 

HPLC-Method A: 

[0156] 

Column: C18, 3 urn, 2.1 X 50 mm, "Lighting" by Jones Chromatography 

Gradient: 100% water (containing 1% acetonitrile, 0.1% TFA) to 100% acetonitrile (containing 0.1% TFA) over 4.0. 
min. hold at 100% acetonitrile for 1.4 min and return to initial conditions. Total run time 7.0 min. Flow rate: 0.8 mL/ 
min. 

HPLC-Method B: 
[0157] 

Column: CI 8. 5 um, 4.6 X 150 mm "Dynamax" by Rainin 

Gradient: 100% water (containing 1% acetonitrile, 0.1% TFA) to 100% acetonitrile (containing 0.1% TFA) over 20 
min, hold at 100% acetonitrile for 7.0 min and return to initial conditions. Total run time 31.5 min. Flow rate: 1.0 
mL/min. 

HPLC-Method C: 

[0158] 

Column: Cyano. 5 um, 4.6 X 150 mm "Microsorb" by Varian. 

Gradient: 99% water (0. 1 % TFA), 1 % acetonitrile '(containing 0.1 % TFA) to 50% water (0.1 % TFA), 50% acetonitrile 
(containing 0.1% TFA) over 20 min, hold for 8.0 min and return to Initial conditions. Total run time 30 min. Flow 
rate: 1.0 mL/min. 

HPLC-Method D: 

[0159] 

Column: Waters (YMC) ODS-AQ 2.0x50mm, S5. 120A. 

Gradient: 90% water (0.2% Formic acid). 10% acetonitrile (containing 0.1% Formic acid) to 10% water (0.1% formic 
acid), 90% acetonitrile (containing 0.1% formic acid) over 5.0 min, hold for 0.8 min and return to initial conditions. 
Total run time 7.0 min. 
Flow rate: 1.0 mL/min. 
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HPLC-Method E: 
[0160] 

5 Column: 50x2.0mm Hypersil C16 BDS;5 fim 

Gradient: elution 100% water (0.1% TFA), to 5% water (0.1% TFA). 95% acetonitrile (containing 0.1% TFA) over 
2.1 min, returning to initial conditions after 2.3 min. 
Flow rate: 1 mL/min. 

^0 [0161] Example 374 (5-Methyl-2H-pyrazol-3-yl)-(2-phenylpyrimldin-4-yl)-amine (IV-1): mp 245-246''C; NMR 
(DMSO) 5 2.26 (3H, s). 6.32 (1H, br s). 7.07 (1H, br s). 7.48-7.54 (3H. m). 8.33-8.38 (3H, m). 9.87 (1H. s), 12.03 (1H, 
s); IR (solid) 1628, 1589. 1579, 1522, 1479, 1441, 1393. 1336;MS 252.2 {M+Hy. 

[0162] Example 375 [6-(4-Acetamidophenylsulfanyl)-2-phenylpyrimidin-4-yI]-(5-methyl-2H-pyrazol-3-yl)- 
amine (IV-3): A suspension of Fenclorim (4,6-dichloro-2-phenylpynmidine)(0.1g, 0.44 mmol), 3-amino-5-methylpyra- 
15 zole (0.045 g, 0.47 mmol). /V,A/-diisopropylethylamine (0.08 ml, 0.47 mmol) and sodium iodide (0.067 g, 0.44 mmol) 
in n-butanol (5 ml) were heated at 117 ''C for 18 hours. The solvent was removed in vacuo and the crude product 

purified by flash chromatography (silica gel, 3:2 Petrol:EtOAc) to afford 0.037 g (29 % yield) of (6-Chloro-2-phenyl- 
pyrimidin-4-yl)-(5-methyf-2H-pyrazol-3-yl)-amine as a off-white solid. A suspension of the above pyrimidine (0.037 g, 
0.13 mmol) and thioacetamidothiophenol (0.108 g, 0.64 mmol) in tert-butanol was heated at 85 °C under nitrogen for 

20 2 days. The reaction mixture was cooled to room temperature and the solvent removed in vacuo. The concentrate was 
dissolved in EtOAc, and washed with NaHCOg (sat, aq.). The organic layer is concentrated in vacuo, and the crude 
product by preperative HPLC. The residual disulfide that still remained in the mixture after HPLC may be removed by 
precipitation from EtOAc and filtration. The mother liquor was concentrated to afford IV-3 (7mg, 1 3 % yield) as an off- 
white solid: mp 235>236°C; NMR (DMSO) 6 2.10 (3H, s), 2.21 (3H. s), 6.33 (1H, br s), 7.50 (3H. m), 7.7-7.59 (2H. 

25 m). 7.76-7.78 (2H, m), 8.25 (2H. m), 9.72. 10.26 and 11.93 (3 H. 3 x br s); IR (solid) 1669. 1585. 1551, 1492, 1392. 
1372, 1312, 1289, 1259, 1174. 1102. 1089, 1027, 1015, 984; MS 417.3 (M+H)*. 

[0163] Example 376 [2-(4-Methylpiperidin-1-yl)-pyrimidin-4-yl]-(5-methyI-2H-pyrazol-3-yl)-amine (IV-4): mp 

215-216''C; ""H NMR (CD3OD) 5 0.96 (3H, d), 1.16 (2H. m), 1.66 (3H, m), 2.27 (3H, s), 2.86 (2H. t). 4.58 (2H, m). 4.78 
(2H, exch. protons). 6.13 (2H. m), 7.83 (1H, d); IR (solid) 1593. 1550, 1489. 1436, 1331. 1246, 1231; MS 273.1 (M+H)*. 
2^ [0164] Example 377 [2-(4-Methylpiperidin-1 ■vi)-5-nitropyrimtdin>4-yn-(5-methyl-2/y>pyra2ol-3>yl)-amine (IV-5)! 
mp 18.5-187°C; NMR (DMSO) 5 0.93 (3H, d), 1.06-1.18 (2H. m), 1.68-1.80 (3H. m). 2.26 (3H. s), 3.01-3.12 (2H, 
m), 4.63 (1 H. d). 4.80 (1H, d). 6.39 (1 H. s). 9.00 (1H, s). 10.41 (1H. s). 12.36 (1H. s); IR (solid) 1589. 1517. 1479, 1446. 
1346. 1317. 1246, 1222, 1055; MS 318.2 (M+H)\ 

[O'^^S] Example 378 [5-Amrno-2-(4-Methylpiperidin-1-yl)-pyrimidin-4-yl]-(5-methyl-2H-pyrazol-3-yl)-amine (IV- 
35 6): To a solution of IV-5 (48 mg, 0.151 mmol) in ethanol (2.0 mL) was added tin dichtoride dihydrate (171 mg. 0.756 
mmol) and the resulting mixture heated at reflux for 3 hours. The reaction was cooled to room temperature and poured 
onto a mixture of 1M NaOH:dichloromethane:propanol (18:8:4mL) and stirred for 15 minutes. The layers were sepa- 
rated and the aqueous layer extracted twice with dichloromethane. The combined organic layers were concentrated 
in vacuo and the residue purified by flash chromatography (silica gel, gradient dichloromethane:MeOH) to afford IV-6 
40 as a grey solid (27mg, 63%): ""H NMR (DMSO) 5 0.88-1 .04 (5H, m). 1.55-1 .62 (3H. m), 2.21 (3H, s). 2.70 (2H. m), 3.36 
(2H. m). 4.40 (2H, m), 6.37 (1H, s), 7.49 (1H. s). 8.40 (1H, s). 11.92 (1H, brs); MS 288.2 (M+H)\ 
[0166] Example 379 [5-Amino-6-methyl-2-(4-methylpiperidin-1-yl)-pyrimidin-4-yl]-(5-methyl-2H-pyrazol-3-yl)- 
amine (IV.7): mp 1 72-175^C; NMR (DMSO) 6 0.90 (3H. d). 1 .03 (2H, m), 1.52-1 .62 (3H, m). 2.13 (3H, s), 2.20 {3H, 
s). 2.69 (2H, m). 3.92 (2H, br s),4.44 (2H, d), 6.35 (1H, s). 8.41 (1H. s). 11.85 (1H. brs); IR (solid) 1612. 1589. 1489! 
45 1446, 1317; MS 302.5 (M+H)*. 

[0167] Example 380 [6-Methyl-2-(4-methyl-phenyl)-pyrimidin-4-yl]-(5-phenyl-2H-pyrazoI-3-yl)-amine (IV-10): 
MS 342.34 (M+H); HPLC-Method E, R^ 1.334 min. 

[0168] Example 381 [2-(4-Chloro-phenyl)-6-methy|.pyrjmidln-4"yl]-(5-furan-2-yl-2H-pyrazol-3-yl)-amine (IV- 
11): MS 352.11 (M-^H); HPLC Method E. R, 1.194 min. 
5^ [0169] Example 382 5-Furan.2-yl-2H-pyrazol-3-yl)-(6-methyl-2-phenyI-pyrimidin-4-yl)-amine (IV-12): MS 

318.21 (M + H); HPLC-Method E. 1.192 min. 

[0170] Example 383 [6-Methyl-2-(4-trifluoromethyl-phenyl)-pyrimidin-4-yl]-(5-phenyl-2-yl-2H-pyrazol-3-yl)- 
amine (IV-13): MS 396.24 (M+H); HPLC-Method E. R, 1.419 min. 

[0171] Example 384 (5-Furan-2-y!-2H-pyrazol-3-yl)-[6-methyl-2-(4-trifluoromethyl-phenyl)-pyrimidin-4-yl]- 
55 amine (IV-14): MS 386.08 (M+H); HPLC-Method E 1.347 min. 

[0172] Example 385 [2-(2,3-Dihydro-benzo[1,4]dioxln-2.yI).6.methyl-pyrimidin.4-yl]-(5-furan-2-yl-2H-pyrazoI- 
3-yI)-amine (IV-15): MS 376.18 (M+H); HPLC-Method E, R, 1.181 min. 

[0173] Example 386 [2-(2,3-Dihydro-bezo[1,4]dloxin-2-yl)-6-ethyl-pyrlmidin-4-yl]-(5-methyl-2H-pyrazol-3-yl)- 
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amine (tV'16): MS 338.17 (M+H); HPLC-Method E. Rt 1.082 min. 

[0174] Example 387 (6-Ethy|.2.phenyl-pyrirnidin^-yl).(5-methyl-2H-pyrazol-3.yl)-amine (JV-17): MS 280 18 

(M+H); HPLC-Method E, R^ 1.024 min. 

[0175] Example 388 (6-Methy|.2.phenyl-pyrimidin-4-yl)-(5.phenyl-2H-pyrazol-3-yl).amine {IV-19)- MS 328 51 

(M■^H); HPLC-Method E, Rj 1.192 min. 

[0176] Example 389 [6-Ethyl-2-(4-trifluoromethyl-phenyl)-pyrimidin.4-yl].(5-methyl-2H-pyra20l-3-yl).amine 
(IV-20): MS 348.5 (M+H); HPLC-Method E, Rj 1 .224 min. 

[0177] Example 390 (5-Furan.2-yI.2H.pyra2o|.3.yl).[6-methyl-2.(4-methyl-phenyI)-pyrimidin-4-yl]-amine (IV- 

21): MS 332.23 (M+H): HPLC-Method E.R, 1.139 min. 

[01 78] Example 391 {6-Methoxymethy!-2-phenyl-pyrimidin-4-ylH5-methyl-2H-pyrazo|.3.y!)-amine (IV.22)* MS 

296.31 (M+H); HPLC-Method E. R^ 0.971 min. \ /• o 

[0179] Example 392 (5,6-Dimethy|.2-phenyl-pyrlmidin.4-yIH5-methyl-2/y-pyrazol.3-yl).amlne {IV-23)- MS 

280.2 (M+H); HPLC-Method E, R, 0.927 min. 

[0180] Example 393 (6-Methyl-2.phenyl-pyrimidin-4-yl)-(5-methyl-2H-pyrazol-3-yl)-amine (IV-24)- MS 266 18 

(M+H); HPLC-Method E, R, 0.925 mm. ^ 

[0181] Example 394 [6-Ethyl-2.(4-methyl-phenyl)-pyrimidin-4-yl]-(5-methyl-2H-pyrazol-3-yl)-amine (IV-25)- MS 

294.46 (M+H); HPLC-Method E, Rt 1.174 min. ^ /• 

[0182] Example 395 [2-(4-Chloro-phenyl)-6-ethyl-pyrimidin-4-yl]-(5-methyl-2H-pyrazol^3-yl)-amine (IV-26)- MS 

314.42 (M+H); HPLC-Method ERt 1.213 min. . / / v /. o 

[0183] Example 396 (5-MethyMH-pyrazoI-3-yl).(6-methy|.2-p-toly|.pyrimidin-4-yl).amine (1V.27): MS 280 45 

(M+H): HPLC-Method E, R^ 1 .1 35 min. ^ / i / ou.hd 

[0184] Example 397 (1H-lndazol-3-yl)-(6-methoxymethyl-2-phenylpyrimidln-4-yl)-amine (IV.28)- ^H NMR (500 
MHz, DMSO) 5 3.57 (3H, s). 4.65 (2H. s). 7.23 (1H. J=7.5 Hz, t). 7.52 (IH, J=:7.6 Hz. t), 7.63 {4H. m) 7 75 {1H br) 
8.13 (1H. J=5.5 Hz, br d). 8.44 (1H, J=5.7 Hz. br d), 10,6 (IH. br). 12.8 (IH. br s) ppm; HPLC-Method A, R, 2 944 min' 
MS (FIA) 332.1 (M+Hr. * " 

[0185] Example 398 {5-Methyl-2H-pyrazol-3-yl).(2-pyndin-4-yl-thieno[3.2.d]pyrimidin-4-yl)-amine {IV.29)- ""H 

NMR (DMSO) 5 2.34 (3H. s). 6.66 {1H. s), 7.53 (IH. d). 7.84 (1H, d). 8.32 {2H. d). 8.70 (2H. d); MS 309 6 (M+H)- 
[0186] Example 399 (5-Methyl-2W-pyrazol-3.yl).(2-phenyl-pyrido[3,4-d]pyrimidin .4.yl)-amine (IV-SO): mp 
225X: iH NMR (DMSO) 5 2.35 (3H. s). 6.81 (IH. s). 7.50-7.63 (3H. m). 8.45-8.52 (2H. m). 8.54 (1H. d) 8 62 (IH d) 
9.20 (1H. s). 10.79 (1H. s), 12.38 (1H. br s); IR (solid) 2958. 2917. 2852. 1593. 1565. 1524, 1467. 1450; MS 303.2 
(M+H)*. 

[0187] Example 400 (5-Methyl-2Ay-pyra20l-3-yl)-(2-phenyl-pyrido[2,3-d]pyrimidm-4-yl)-amine (IV-31): To a solu- 
tion of 4-chloro-2-pheny{-pyrido[2,3-d]pyrimidine (J. Pharm. Belg.. 29, 1974. 145-148) (109mg. 0.45 mmol) in THF (15 
mL) was added 3-amino-5-methyl pyrazole (48 mg, 0.5 mmol) and the resulting mixture heated at 65 °C overnight 
The mixture was cooled to room temperature and the resulting suspension was filtered and washed with Et.O The 
solid was dissolved in a mixture EtOH:water and the pH adjusted to pH 7. The aqueous was extracted twice with ethyl 
acetate and the combined organic layers were dried (MgSO^). filtered, and concentrated in vacuo. The residue was 
punfied by flash chromatography (Si02, DCM-MeOH gradient) to afford IV-31 as an off-white solid (69 mg 50%}- . mo 
234°C; iH NMR (DMSO) 5 2.14 (3H, s). 5.99 (IH. s), 7.20-7.40 (3H. m). 7.40-7.50 (3H. m). 8.60 (IH. d). 8 79 (IH d) 
12.82 (IH. br s); IR (solid) 2957. 2921. 2857. 1644. 1560. 1459. 1427; MS 303.2 (M+H)\ ' 
[0188] Example 401 (5-Cyclopropy|.2H-pyrazol-3-yf)-(2.phenyl-pyrido[3,4-d]pyrimidln-4-yl)-amlne (iV-32)- off- 
white solid, mp 232-233X; ^H NMR (DMSO) 5 0.70-0.85 (2H. m). 0.90-1 .05 (2H. m), 1 .05-2 07 (IH m) 6 75 (1H s) 
7.50-7.75 (3H. m). 8.40-8.70 (4H. m). 9.20 (1H, s). 10.80 (1H. s). 12.41(1H); IR (solid) 3178. 1601. 1573 1532 1484' 
1452. 1409. 1367, 1328. 802, 781. 667; MS 329.2 (M+H)\ • - 

[01 89] Example 402 [2.(4.Methylpiper}din-1 -yl)-purin-4-yl]-(5-methyl-2H-pyrazol-3.yl).amine (fV-33)' To a sus- 
pension of 2.4-dichloro-purine (2.0 g. 10.6 mmol) in anhydrous ethanol (10 mL) was added 5-methyl-1H-pyrazol-3-yl 
amine (2.05 g. 21.2 mmol). The resulting mixture was stirred at room temperature for 48 h. The resulting precipitate 
was collected by filtration, washed with ethanol, and dried under vacuum to afford 1.524 g (58% yield) of (2-chloro- 
purin-4-yl)-(5.methyl-1 H-pyrazoI-3-y!)-amine which was used in the next step without further purification To a solution 
of (2-chloro-punn-4-yl)-(5-methyl-1H pyrazol-3-yl)-amine (200 mg. 0.80 mmoi) was added 4.methylpiperidine (4 mL 
8.01 mmol) and the reaction mixture heated at reflux overnight. The solvent was evaporated and the residue dissolved 
in a mixture EtOH:water (1:3. 4 mL). Potassium carbonate (57mg, 0.41 mmol) was added and the mixture was stirred 
at room temperature for 2 hours. The resulting suspension was filtered, washed with water (x2) and rinsed with EtoO 
(x2) to afford IV-33 as a white solid (225mg. 90%): mp >300°C; tH NMR (DMSO) b 0.91 (3H d) 1 10 (2H m) 1 65 
(3H. m), 2.24 (3H. s). 2.84 (2H. m), 4.60 (2H. m). 6.40 (IH. s). 7.87 (1H. m). 9.37-9.59 (IH. m'). 12.03-12.39 (2H m)' 
IR (solid) 1651. 1612. 1574. 1484. 1446. 1327. 1317. 1255. 1203; MS 313.3 (M+H)*. ' 
[0190] Example 403 (5-Cyclopropyl-2tf-pyrazol-3>y{)-[2-(4-methylpiperldin-1-yf)-pyrrolo[3.2.d]pyrimidin-4-yn- 
amine (IV.34): white solid; ^H NMR (DMSO) 5 0.65 (2H, m). 0.91-0.96 (5H, m). 1.08 (2H. m). 1.58-1.64 (3H, m). 1.89 
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(1H. m). 2.77 {2H. t). 4.57 (2H. d). 6.09 (1H. s). 6.38 {1H. s). 7.33 (1H, s). 9.42 (1H. s), 10.65 (1H. s). 12.02 (1H. br s); 
MS 338,3 (M+H)*. 

[0191] Example 404 [6-BenzyI-2-phenyl-5,6J,84etrahydropyrido[4,3-d]pyrimidln-4-y!]-(5-fluoro-1H-inda2ol^ 
3-yl)-amine (lV-35): NMR (500 MHz, DMS0-d6) 613.0 (s. 1H). 10.4 (s, br, 1H). 9.73 (s, 1H, TFA-OH). 8.00 (d. 2H). 
7.64 (m. 2H). 7.59 (dd, 1H), 7.52 (m. 3H), 7.41 (t, 1H), 7.31 (m. 3H), 7.14 (dd, 1H), 4.58 (s, 2H), 4.35 (br, 2H).' 3.74 
(m. 2H), 3.17 {s, 2H) ppm. MS (ES+): m/e= 451.30 (M+H); HPLC-Method A. T^et 2.96 mm. 

[0192] Example 405 (5-Fluoro-1H-lndazol-3-yl)-{2-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yl)- 
amine (IV-36): Prepared from IV-35 (0.13 mmol) by treatment with an equal weight of Pd/C (10%) in 4.4% HCOOH in 
MeOH at room temperature for 12 h. The mixture was filtered through celite, the filtrate was evaporated, and crude 
product was purified by HPLC to afford IV-36 as yellow solid in 35% yield. ""H NMR (500 MHz, DMS0-d6) 5 12.9 (s, 
1H), 9.06 (s. 1H). 7.99 (d. 2H), 7.57 (dd. 1H), 7.34 (m. 1H). 7.28 (m. 3H), 7.22 (d. 1H). 3.83 (s, 2H), 3.05 (m. 2H). 2.72 
(m, 2H) ppm. MS (ES+): m/e= 361.20 (M+H); HPLC-Method A. T^e, 2.68 min. 

BIOLOGICAL TESTING 

[0193] The activity of the compounds as protein kinase inhibitors may be assayed in vitro, in vivo or in a cell line. In 
vitro assays include assays that determine inhibition of either the phosphorylation activity or ATPase activity of the 
activated protein kinase. Alternate in vitro assays quantitate the ability of the inhibitor to bind to the protein kinase. 
Inhibitor binding may be measured by radiolabelling the inhibitor prior to binding, isolating the inhibitor/protein kinase 
complex and determining the amount of radiolabel bound. Alternatively, inhibitor binding may be determined by running 
a competition experiment where new inhibitors are incubated with the protein kinase bound to known radioligands. 

BIOLOGICAL TESTING EXAMPLE 1 

Kj DETERMINATION FOR THE INHIBITION OF GSK-3 

[0194] Compounds were screened for their ability to inhibit GSK-3P (AA 1-420) activity using a standard coupled 
enzyme system (Fox et al. (1998) Protein Sci. 7, 2249). Reactions were carried out in a solution containing 100 mM 
HEPES (pH 7.5), 10 mM MgCls. 25 mM NaCI, 300 ^M NADH. 1 mM DTT and 1.5% DMSO. Final substrate concen- 
trations in the assay were 20 }iM ATP (Sigma Chemicals, St Louis, MO) and 300 jiM peptide (HSSPHQS(P03H2) 
EDEEE, American Peptide, Sunnyvale, CA). Reactions were carried out at 30 X and 20 nM GSK-3p. Final concen- 
trations of the components of the coupled enzyme system were 2.5 mM phosphoenolpyruvate, 300 M.M NADH, 30 jig/ 
ml pyruvate kinase and 10 jig/ml lactate dehydrogenase. 

[0195] An assay stock buffer solution was prepared containing all of the reagents listed above with the exception of 
ATP and the test compound of interest. The assay stock buffer solution (1 75 ^!) was incubated in a 96 well plate with 
5 ^1 of the test compound of interest at fmat concentrations spanning 0.002 jiM to 30 )j,M at 30 °C for 1 0 min. Typically, 
a 1 2 point titration was conducted by preparing serial dilutions (from 1 0 mM compound stocks) with DMSO of the test 
compounds in daughter plates. The reaction was initiated by the addition of 20 \l\ of ATP (final concentration 20 ^M). 
Rates of reaction were obtained using a Molecular Devices Spectramax plate reader (Sunnyvale, CA) over 10 min at 
30 °C. The Kj values were determined from the rate data as a function of inhibitor concentration. 
[0196] The following compounds were shown to have Kj values less than 0.1 ^M for GSK-3; compounds IV-15, IV- 
16, lV-17, IV-20, lV-25, lV-26. IV-30, IV-34. 

[0197] The following compounds were shown to have Kj values between 0.1 and 1.0 ^M for GSK-3: compounds IV- 
1. IV-10. IV-11. !V-12, IV-13. IV-14, IV-19, IV-21. IV-22, IV-23. IV-24, IV-3. IV-4. IV-6, IV-7. IV-8, IV-29, IV-31. iV-32. iV- 
33. IV-36. 

BIOLOGICAL TESTING EXAMPLE 2 

K, DETERMINATION FOR THE INHIBITION OF AURORA-2 

[0198] Compounds were screened in the following manner for their ability to inhibit Aurora-2 using a standard coupled 
enzyme assay (Fox et al (1998) Protein Sci 7, 2249). 

[0199] To an assay stock buffer solution containing 0.1M HEPES 7.5, 10 mM MgCl2, 1 mM DTT, 25 mM NaCI, 2.5 
mM phosphoenolpyruvate, 300 mM NADH, 30 mg/ml pyruvate kinase, 10 mg/ml lactate dehydrogenase, 40 mM ATP, 
and 800 ^iM peptide (LRRASLG. American Peptide, Sunnyvale, CA) was added a DMSO solution of a compound of 
the present invention to a final concentration of 30 fiM. The resulting mixture was incubated at 30 "C for 10 min. The 
reaction was initiated by the addition of 10 ^iL of Aurora-2 stock solution to give a final concentration of 70 nM in the 
assay. The rates of reaction were obtained by monitoring absorbance at 340 nm over a 5 minute read time at 30 "^C 
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using a BioRad UUramark plate reader (Hercules. CA). The Kj values were determined from the rate data as a function 
of inhibitor concentration. 

[0200] The following compounds were shown to have Kj values less than 0.1 nM for Aurora-2: compounds IV-7 IV- 
30. IV-32. and IV-34. 

[0201] The following compounds were shown to have K,- values between 0.1 and 1 .0 ^iM for Aurora-2- compounds 
IV-1, IV-3. IV-4. IV-6, IV-29, IV-33. 

[0202] The following compounds were shown to have K| values between 1 .0 and 20 jiM for Aurora-2: compound IV-31 . 
BIOLOGICAL TESTING EXAMPLE 3 
CDK-2 INHIBITION ASSAY 

[0203] Compounds were screened in the following manner for their ability to inhibit CDK-2 using a standard coupled 
enzyme assay (Fox et al (1998) Pro/e/A? Sc/7. 2249). 

[0204] To an assay stock buffer solution containing 0.1M HEPES 7.5, 10 mM MgClj. 1 mM DTT, 25 mM NaCI, 2.5 
mM phosphoenotpyruvate, 300 mM NADH. 30 mg/ml pyruvate kinase. 10 mg/ml lactate dehydrogenase. 100 mM ATP 
and 100 [iM peptide (MAHHHRSPRKRAKKK. American Peptide. Sunnyvale. CA) was added a DMSO solution of a 
compound of the present invention to a final concentration of 30 ^M. The resulting mixture was incubated at 30 '•C for 
10 min. 

[0205] The reaction was initiated by the addition of 1 0 ^L of CDK-27CyGlin A stock solution to give a final concentration 
of 25 nM in the assay. The rates of reaction were obtained by monitoring absorbance at 340 nm over a 5-minute read 
time at 30 °C using a BioRad Ultramark plate reader (Hercules, CA). The Kj values were determined from the rate data 
as a function of inhibitor concentration. 

BIOLOGICAL TESTING EXAMPLE 4 

ERK INHIBITION ASSAY 

[0206] Compounds were assayed for the inhibition of ERK2 by a spectrophotometric coupled-enzyme assay (Fox 
et al (1998) Protein Sc/7, 2249). In this assay, a fixed concentration of activated ERK2 (10 nM) was incubated with 
various concentrations of the compound in DMSO (2.5 %)for 10 min. at 30°C in 0.1 M HEPES buffer, pH 7.5. containing 
10 mM MgCi2, 2.5 mM phosphoenolpyruvate. 200 \ihA NADH. 1 50 ^g/mL pyruvate kinase. 50 fig/mL lactate dehydro- 
genase, and 200 ^M erktide peptide. The reaction was initiated by the addition of 65 ^M ATR The rate of decrease of 
absorbance at 340 nM was monitored. The IC50 was evaluated from the rate data as a function of inhibitor concentration. 
[0207] The following compounds were shown to have a K,- value of <1^M for ERK-2: IV-4. 

BIOLOGICAL TESTING EXAMPLE 5 

AKT INHIBITION ASSAY 

[0208] Compounds were screened for their ability. to inhibit AKT using a standard coupled enzyme assay (Fox et al.; 
Protein Sci., (1998) 7, 2249). Assays were carried out in a mixture of 100 mM HEPES 7.5. 10 mM MgCI2. 25 mM 
NaCI , 1 mM DTT and 1.5% DMSO. Final substrate concentrations in the assay were 170|iM ATP (Sigma Chemicals) 
and 200 peptide (RPRAATF, American Peptide, Sunnyvale. CA). Assays were carried out at 30 "C and 45 nM AKT. 
Final concentrations of the components of the coupled enzyme system were 2.5 mM phosphoenolpyruvate, 300 [iM 
NADH, 30 Mg/ML pyruvate kinase and 10 /ig/ml lactate dehydrogenase. 

[0209] An assay stock buffer solution was prepared containing all of the reagents listed above, with the exception 
of AKT, DTT. and the test compound of interest. 56 ^1 of the stock solution was placed in a 384 well plate followed by 
addition of 1 ^1 of 2 mM DMSO stock containing the test compound (final compound concentration 30 iliM). The plate 
was preincubated for about 10 minutes at 30X and the reaction initiated by addition of 1 0 fil of enzyme (final concen- 
tration 45 nM) and 1 mM DTT. Rates of reaction were obtained using a BioRad Ultramark plate reader (Hercules. CA) 
over a 5 minute read time at 30^C. Compounds showing greater than 50% inhibition versus standard wells containing 
the assay mixture and DMSO without test compound were titrated to determine ICcq values. 
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BIOLOGICAL TESTING EXAMPLE 6 
SRC INHIBITION ASSAY 

[021 0] The compounds were evaluated as Inhibitors of human Src kinase using either a radioactivity-based assay 

or spectrophotometric assay. 

Src Inhibition Assay A: Radioactivity-based Assay 

[021 1] The compounds were assayed as inhibitors of full length recombinant human Src kinase (from Upstate Bio- 
technology cat. no. 14-117) expressed and purified from baculo viral cells. Src kinase activity was monitored by fol- 
lowing the incorporation of 33p from ATP into the tyrosine of a random poly Glu-Tyr polymer substrate of composition 
Glu:Tyr - 4:1 (Sigma, cat. no. P-0275). The following were the final concentrations of the assay components- 0 05 M 
HEPES. pH 7.6. 10 mM MgCI^, 2 mM DTT, 0.25 mg/ml BSA, 10 nM ATP (1 -2 ^Ci 33p.ATP per reaction), 5 mg/ml poly 
Glu-Tyr. and 1-2 units of recombinant human Src kinase. In a typical assay, all the reaction components with the 
exception of ATP were pre-mixed and aliquoted into assay plate wells. Inhibitors dissolved in DMSO were added to 
the wells to give a final DMSO concentration of 2.5%. The assay plate was incubated at 30 °C for 10 min before initiating 
the reaction with 33p-ATP. After 20 min of reaction, the reactions were quenched with 150 jxl of 10% trichloroacetic 
f .KH (T'^AJ ^°"'^'"'"9 20 mM NaaPO^. The quenched samples were then transferred to a 96-well filter plate (Whatman 
UNI-Filter GF/F Glass Fiber Filter, cat no. 7700-3310) installed on a niter plate vacuum manifold. Filter plates were 
washed four times with 10% TCA containing 20 mM NaaPO^ and then 4 times with methanol. 200^1 of scintillation fluid 
was then added to each well. The plates were sealed and the amount of radioactivity associated with the filters was 
quantified on a TopCount scintillation counter. The radioactivity incorporated was plotted as a function of the inhibitor 
concentration. The data was fitted to a competitive inhibition kinetics model to get the for the compound. 

Src Inhibition Assay B: Spectrophotometric Assay 

[021 2] The ADP produced from ATP by the human recombinant Src kinase-catalyzed phosphorylation of poly Glu- 
Tyr substrate was quanitified using a coupled enzyme assay (Fox et al (1998) Protein Sci 7, 2249). In this assay one 
molecule of NADH is oxidised to NAD for every molecule of ADP produced in the kinase reaction. The disappearance 
of NADH can be conveniently followed at 340 nm. 

[0213] The following were the final concentrations of the assay components; 0.025 M HEPES pH 7 6 10mMMgCI2 
2 mM DTT 0.25 mg/ml poly Glu-Tyr, and 25 nM of recombinant human Src kinase. Final concentrations of the com- 
ponents of the coupled enzyme system were 2.5 mM phosphoenolpyruvate, 200 nM NADH. 30 ug/ml pyruvate kinase 
and 10 ng/ml lactate dehydrogenase. 

[0214] In a typical assay, all the reaction components with the exception of ATP were pre-mixed and aliquoted into 
assay plate wells. Inhibitors dissolved in DMSO were added to the wells to give a final DMSO concentration of 2 5% 
The assay plate was incubated at SO-C for 10 min before initiating the reaction with 100 hM ATP The absorbance 
change at 340 nm with time, the rate of the reaction, was monitored on a molecular devices plate reader The data of 
rate as a function of the inhibitor concentration was fitted to compettive inhibition kinetics model to get the K for the 
compound. ^ 

[0215] The following compounds were shown to have a Kj value of <100nM on SRC: IV- 32. 

[021 6] The following compounds were shown to have a K, value of between lOOnM and IjiM for SRC' IV-30 

[021 7] The following compounds were shown to have a K, value of between luM and S^M for SRC: IV-1 , and IV-31 . 

Claims 

1. A compound of formula IV: 
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or a pharmaceutically acceptable salt wherein: 

Ring D is a 5-7 membered monocyclic ring or 8-10 membered bicyclic ring selected from aryl. heteroaryl 
heterocyclyl or carbocyclyl. said heteroaryl or heterocyclyl ring having 1-4 ring heteroatoms selected fron^ 
nitrogen, oxygen or sulfur, wherein Ring D is independently substituted at any substitutable ring carbon by 
0X0 or -R5, and at any substitutable ring nitrogen by -R^ provided that when Ring D is a six-membered aryl 
or heteroaryl ring, -R5 is hydrogen at each ortho carbon position of Ring D; 

and Rv are independently selected from T-R3. or R'^ and Rv are taken together with their intervening atoms 
to form a fused, unsaturated or partially unsaturated, 5-8 membered ring having 1-3 ring heteroatoms selected 
from oxygen, sulfur, or nitrogen, wherein any substitutable carbon on said fused ring is optionally and inde- 
pendently substituted by T-R^, and any substitutable nitrogen on said ring is substituted by R^; 
T is a valence bond or a C,.^ alkylidene chain; 

R2 and R2' are independently selected from -R, -T-W-R6, or R2 and R^' are taken together with their intervening 
atoms to form a fused, 5-8 membered. unsaturated or partially unsaturated, ring containing 0-3 ring heter- 
oatoms selected from nitrogen, oxygen, or sulfur, wherein said fused ring is optionally substituted by up to 
three groups independently selected from halo, oxo. -CN, -NOj. -R^. or -V-R6; 

R3 is selected from -R, -halo. =0, -OR. -C{=0)R. -CO2R. -COCOR. .COCH2COR. -NO2. -CN -S{0)R -S 
{0)2R. -SR. -N(R4)2, -C0N(R-')2. ^SO^N{R% .OC(=0)R, .N(R4)C0R. -N{R4)C02(optionaIly substituted C, . 
aliphatic), -N(R^)N{R4)2. -C=m{R%, -C=N-OR. -N(R<)C0N(R^)2. -N(R^)S02N(R<)2. -N{R^)SO,R or -OC 
(=0)N(R'^)2: ^ X / 2 . 

each R is independently selected from hydrogen or an optionally substituted group selected from C^.g aliphatic. 

Ce-io 30'!. a heteroaryl ring having 5-10 ring atoms, or a heterocyclyl ring having 5-10 ring atoms; 

each R4 is independently selected from -R^. -C0R7. -C02(optionally substituted C^,q aliphatic). -CON(R7)2. 

or -S02R^ or two R^ on the same nitrogen are taken together to form a 5-8 membered heterocyclyl or heteroaryl 

ring; 

each R5 is independently selected from -R. haio. -OR. -C(=0)R, -CO2R, -COCOR, -NO2. -CN, -S(0)R -SOnR 
-SR, -N(R^)2. -CON(R4)2, .S02N(R4)2. -OC(=0)R. .N(R4)C0R. -N{R'')C02(optionaHy substituted g aliphat^ 
ic). -N{R'*)N(R4)2. -C=NN(R4)2. .C=N.OR. -N(R4)CON(R^)2, •m')S02N{R%, -N(R4)S0,R or .OC(=0)N 

(R'')2; 

V is -0-, -S-. -SO-, .SO2-, -N{R6)S02^ -S02N(R6).. -N(R6)., -CO-. -CO2-, -N{R6)C0-. -N(R6)C{0)0- -NfRS) 
C0N(R6).. -N(R6)S02N{R6).. .N(R6)N{R6)-. -C(0)N(R6)-. -0C(0)N(R6)-, .C(R6)20., -C{H%S^ -C{R6),S0- 
-C(R6)2S02-, -C(R6)2S02N(R6)-. -C{R6)2N{R6).. -C(R6)2N(R6)C(0)-. -C(R6)2N(R6)C(0)0-. -C{R6)=NN(R6)-' 
.C(R6)=N-0-. -C(R6)2N(R6)N(R6)-. -C(R6)2N(R6)S02N(R6)-. or -C(R6)2N(R6)C0N(R6).; 
W is -C(R6)20-. -C{R6)2S-. -C(R6)2S0-, -C(R6)2S02-, -C(R6)2S02N(R6)-, -C{R6)2N(R6)., -CO-. -COo- .C{R6) 
0C(0)-. -C(R6)0C(0)N{R6)-. -C{R6)2N(R6)C0-, -C(R6)2N(R6)C(0)0-. -C(R6)=NN{R6)-, -C(R6)=N-0- -c 
(R6)2N(R6)N(R6).. -C(R6)2N(R6)S02N{R6)., -C(R6)2N(R6)C0N(R6)-. or -C0N(R6)-; 

each R6 is independently selected from hydrogen or an optionally substituted C^.^ aliphatic group, or two R6 
groups on the same nitrogen atom are taken together with the nitrogen atom to form a 5-6 membered hete- 
rocyclyl or heteroaryl ring; and 

each R7 is independently selected from hydrogen or an optionally substituted C^.g aliphatic group, or two R7 
on the same nitrogen are taken together with the nitrogen to form a 5-8 membered heterocyclyl ring or heter- 
oaryl; and wherein aryl. heteroaryl, heterocyclyl. carbocyclyl and alkylidene chain groups are optionally sub- 
stituted. 



49 



EP 1 317 448 B1 

^' wns?s°IIIg o'!"'^ according to claim 1 , wherein said compound has one or more features selected from the group 

{a ) Ring D Is an optionally substituted ring selected from a phenyl, pyridinyl. piperidinyl, piperazinyl pyrrolidinyl 
thienyl, azepanyl, morpholinyl, 1.2.3.4-tetrahydroisoquinolinyl, 1,2,3,4-tetrahydroquinolinyl 2 3-dlhydro-1H-' 
isoindolyl, 2,3-dihydro-1H-indolyl. isoquinolinyl. quinolinyl, or naphthyl ring- 
lb) R« is hydrogen or C,., aliphatic and Rv is T-R3, or R« and Rv are taken together with their intervenina atoms 
to form an optionally substituted 5-7 membered unsaturated or partially unsaturated ring having 1-2 rina hef- 
eroatoms; and ^ ^niain" 

(c) R2' is hydrogen or methyl and R2 is T-W-R6 or R, wherein W is -C(R6),0-, -C(R6),NfR6l- -CO rn r 
(R6)0C(0,-, -C(RB) N(R6)C0-. -C(R6,,N(Ra,C(0)0-, or -C0N(R6)-, and R Is an optionally substituted group 
selected from C,., ahphafic or phenyl, or R^ and R2' are taken together with their intervening atoms to form a 
substituted or unsubstiluted benzo, pyrido, pyrimido. or partially unsaturated 6-membered carbocycio ring. 

3. The compound according to claim 2, wherein: 

(a) Ring D is an optionally substituted ring selected from a phenyl, pyridinyl, piperidinyl. piperazinyl. pyrrolidinyl 
thienyl. azepanyl. morpholinyl. 1 ,2.3,4-tetrahydroisoqulnolinyl. 1 ,2,3,4-tetrahydroquinollnyl. 2 3-dihydro-1H- 
isoindolyl, 2,3-dihydro-1H-indolyl. isoquinolinyl, quinolinyl, or naphthyl ring- 

(b) R-- is hydrogen or C,., aliphatic and Ry Is T-R3, or Rx and Rv are taken together with thelrlntervening atoms 
to form an optionally substituted 5-7 membered unsaturated or partially unsaturated ring having 1-2 rina hel- 
eroatoms; and •■••••yi>j=t 

(c) R2' is hydrogen or methyl and R2 is T-W-R6 or R, wherein W Is -C(R6),0- -C(R6),NfR6)- .co rn r 
(R )0C(0)-, -C(R6),N(Re)C0.. -C(R6),N(R6)C(0)0-, or -CON(Re)., Ind R is an opLallysubsUtuted group 
selected from C,.6 aliphatic or phenyl, or R 2 and R^' are taken together with their intervening atoms to form 
a substituted or unsubstiluted benzo, pyrido, pyrimido. or partially unsaturated 6-membered carbocycio ring. 

4. The compound according to claim 2, wherein said compound has one or more features selected from the group 

consisting of; ^ 

(a) Ring D is an optionally substituted ring selected from phenyl, pyridinyl, piperidinyl, piperazinyl. pyrrolidinyl 
morpholinyl 1 ,2,3,4-tetrahydroisoquinolinyl, 1.2,3,4-tetrahydroquinolinyl. 2,3-dihydro-1H-isolndolyl. 2 3-dihy.' 
dro-IH-indolyl, isoquinolinyl, quinolinyl, or naphthyl; 

(b) Rx is hydrogen or methyl and Ry is -R, N(R^)^, or ^OR, or R" and Rv are taken together with their intervening 
atoms to form a 5-7 membered unsaturated or partially unsaturated ring having 1-2 ring nitrogens, wherein 
said nng is optionally substituted with -R, halo, oxo, -OR, -C(=0)R, -CO.R. -COCOR -NO, -ON -SfO>R 
-SO,R, -SR, -N(R^)„ -C0N(R^,3, -SO,N(R<)„ .OC(=0)R, -N(R^)COR, -N(V)CO,(optionally subslted C 

tS^C^"""^^'- ■''^^'^^om% -m^)skm<l -ncrTso^r o?-oc' 

(c) each RS is independently selected from halo, oxo, CN, NO,, -N(R'')„ -CO,R -CONHfR") -NfRHCOR 
■S03N(R-.)„ -N(R^)S03R, -SR, -OR, -C(0)R, or a substituted orlnsubsttted group selectid (L 5 6 memi 
bered heterocyclyl. Cg.io aryl. or Ci.6 aliphatic. 

5. The compound according to claim 4. wherein: 

Intoholinvf f/Pf "f y ^"''^"''^'^^ ^'"9 ^^lected from phenyl, pyridinyl, piperidinyl, piperazinyl, pyrrolidinyl. 
morpholmyl 1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-tetrahydroquinolinyl, 2.3-dihydro-1H-isoindolyl. 2 3-dihy- 
aro-lH-indolyl, isoquinolinyl, quinolinyl, or naphthyl; 

(b) R« is hydrogen or methyl and Ry is -R, M(R4),, or :0R, or Rx and Ry are taken together with their intervening 
atoms to form a 5-7 membered unsaturated or partially unsaturated ring having 1-2 ring nitrogens wherein 
said nng is optionally substituted with -R, halo, oxo, -OR, -C(=0)R, -CO.R, -COCOR -NO, -CN -S(0)R 
-SO^R, -SR, -N(R^)„ -CON(R4)„ -S0,N(R4)„ .0C(=0)R, -N(R4)C0R, -N(R4)CO,(optlonally substituted C 
(SSi^anr'"'^^' ■'^"^'>CON(R^)„ -NCR^Jsi.NfR^, -N(R "so^ro? -OC 

(c) each R5 is Independently selected from halo. oxo. CN. NO2, -m'),. -CO,R, -CONHfR^) -NfR^jCOR 
-^30 N(R^,„ -N(R4,S0,R, -SR. -OR. -C(0)R. or a substituted orlnsubstlfuted group select d iom 5 6 mem: 
bered heterocyclyl. C6.10 aryl. or C1.6 aliphatic. 
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The compound according lo claim 4. wherein said compound has one or more features selected from the group 
consisting of: 

(a) R'^ and Rv are taken together with their intervening atoms to form a 6-membered unsaturated or partially 
unsaturated ring having 1-2 ring nitrogens, optionally substituted with halo, CN, oxo, C^.g alkyi, C,.6 alkoxy, 
(Ci.e alkyt)carbonyl, (C.,^ alkyl)sulfonyl, mono- or dialkylamino, mono- or dialkylaminocarbonyl, mono- or di- 
alkylaminocarbonyloxy, or 5-6 membered heteroaryl; 

(b) each RS is independently selected from -halo, -CN. -oxo, -SR. -OR. -N(R^)2, -C{0)R, or a substituted or 
unsubstituted group selected from 5-6 membered heterocyclyl, Cq.^q aryl, and C^.g aliphatic; and 

(c) R2' is hydrogen and R^ is T-W-R6 or R, wherein W is -C(R6)20-, -C(R6)2N(R6)-, -CO-, -CO2-. -C(R6)0C 
(O)-. -C(R6)2N(R6)CO-, or -C0N(R6)-, and R is an optionally substituted group selected from C^^ aliphatic or 
phenyl, or R2 and R2' are taken together with their intervening atoms to form a substituted or unsubstituted 
benzo, pyrido, or partially unsaturated 6-membered carbocycio ring optionally substituted with -halo, 0x0, -N 
(R^)2. alkyl. -C1.4 haloalkyi, -NO2. -0(C^.< alkyI), -002(0^.4 alkyI). -CN. -S02(Ci.4 alkyI). -SO2NH2. -OC 
(0)NH2. -NH2S02(C..4 alkyl), -NHC(0)(C,^ alkyl). -C(0)NH2, or-CO(Ci^ alkyl). wherein the (C,.^ alkyl) is a 
straight, branched, or cyclic alkyl group. 

The compound according to claim 6, wherein: 

(a) R^ and are taken together with their intervening atoms to form a 6-membered unsaturated or partially 
unsaturated ring having 1-2 ring nitrogens, optionally substituted with halo, CN, 0x0, C,.6 alkyl. C-,^ alkoxy. 
{Ci.6 a!kyl)carbonyl, (Ci.6alkyl)sulfonyl, mono- or dialkylamino, mono- or dialkylaminocarbonyl, mono- or di- 
alkylaminocarbonyloxy, or 5-6 membered heteroaryl; 

(b) each R5 is independently selected from -halo. -CN. -0x0. -SR. -OR. -N(R^)2. -C{0)R, or a substituted or 
unsubstituted group selected from 5-6 membered heterocyclyl. Cq.^q aryl, and C,.6 aliphatic; and 

(c) R2' is hydrogen and R2 is T-W-R6 or R, wherein W is -C{R6)20-, -C(R6)2N(R6)-, -CO-, -CO2-. -C(Rfi)OC 
(0)-. -C(R6)2N{R6)C0-, or -C0N(R6)>, and R is an optionally substituted group selected from C^_q aliphatic or 
phenyl, or R2 and R2' are taken together with their intervening atoms to form a substituted or unsubstituted 
benzo, pyrido. or partially unsaturated 6-membered carbocycio ring optionally substituted with -halo, 0x0, -N 
(R^)2. -C1.4 alkyl, -C1.4 haloalkyi. -NO2. -0{Ci^ alkyl). -C02{Ci.4 alkyl), -CN. -802(0^.4 alkyl), -SO2NH2, -OC 
(0)NH2. -NH2S02(Ci.4 alkyl). -NHC(0)(Ci.4 alkyl), -C(0)NH2, or -00(0,^ alkyl). wherein the (C1.4 alkyl) is a 
straight, branched, or cyclic alkyl group. 

The compound according to claim 7, wherein said compound Is selected from the following compounds: 
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IV-iS IV-20 IV-21 
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j^NH 
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H3C 

.IV-22.. . , iv-23 



IV- 2 5 iv-26 



HN 

MeO 



IV-28 iv-29 



IV- 31 iv-32 



IV- 2 4 



CH3 CH3 

h/^" n/r 



IV- 2 7 



^> H> n/r 

jCk <\T''?' 

^"^5 ^""^a "-^""t) 



IV-30 



CH, OH, 



IV- 3 3 



9. A composition comprising a compound according to any of claims 1-8 and a pharmaceutically acceptable carrier. 
55 1 0. The composition according to claim 9 further comprising a second therapeutic agent. 



54 



EP 1 317 448 B1 



12. A compound or a composition, for use as claimed in claim 1 1 . wherein said compound or composition inhibits GSK- 
3 activity. 

13. A method of inhibiting GSK-3 or Aurora activity in a biological sample comprising contacting said biological sample 
with a compound as claimed in any one of claims 1 to 8 or a composition as claimed in claim 9 or claim 10. 

14. A compound as claimed in any one of claims 1 to 9 or a composition as claimed In claim 9 or claim 10. for use in 
treating a disease that is alleviated by treatment with an GSK-3 inhibitor. 

15. A compound or a composition, for use as claimed in claim 14 further comprising a second therapeutic agent. 

16. A compound as claimed in any one of claims 1 to 8 or a composition as claimed in claim 9 or claim 10 for use In 
treating diabetes, Alzheimer's disease or schizophrenia. 

17. A compound as claimed in any one of claims 1 to 8 or a composition as claimed in claim 9 or claim 10. for use 
enhancing glycogen synthesis in a patient. 

18. A compound as claimed in any one of claims 1 to 8 or a composition as claimed in claim 9 or claim 10, for use in 
lowering blood levels of glucose In a patient. 

19. A compound as claimed in any one of claims 1 to 8 or a composition as claimed in claim 9 or claim 10. for use in 
inhibiting the production of hyperphosphorylated Tau protein in a patient. 

20. A compound as claimed in any one of claims 1 to 8 or a composition as claimed In claim 9 or claim 10, for use in 
inhibiting the phosphorylation of P-catenin in a patient. 

21 . A compound as claimed in any one of claims 1 to 8 or a composition as claimed in claim 9 or claim 10, for use in 
treating a disease that is alleviated by treatment with an aurora inhibitor. 

22. A composition, for use as claimed in claim 21, further comprising a second therapeutic agent. 

23. A compound as claimed in any one of claims 1 to 8 or a composition as claimed in claim 9 or claim 10, for use in 
treating cancer. 



Patentanspruche 

1 . Verbindung der Formel IV 




Oder ein pharmazeutisch akzeptables Salz derselben, in welchergilt: 



55 



EP 1 317 448 B1 



Ring D 1st ein monozyklischer Ring mit 5-7 Gliedern Oder ein bizyklischer Ring mit 8-10 Giiedern, ausgewahit 
aus Aryl, Heteroaryl, Heterocyclyl Oder Carbocyciyl, wobei der vorerwahnte Heteroaryl- oder Heterocyclyiring 
1-4 Heteroringatome besitzt, die aus der Gruppe Stickstoff, Sauerstoff oder Schwefel ausgewahit sind, wobei 
Ring D an jedem substltuierbaren Ringkohienstoff unabhangig durch Oxo oder -R^ oder an jedem Ringstick- 
stoff durch -R"* substituiert ist, vorausgesetzt, dass dann. wenn Ring D ein sechsgliedriger Aryl- oder Hete- 
roarylring ist, -R^ Wasserstoff an jeder Orthokohlenstoffposition von Ring D ist. 

R^ und Ry sind unabhangig aus T-R3 gewahit, oder R^ und Rv sind mit ihren dazwischen angeordneten Atomen 
zusammengefuhrt und bilden einen kondensierten, ungesattigten oder teilweise ungesattigten Ring mit 5-8 
Giiedern. der 1-3 Heteroatome aus der Gruppe Sauerstoff, Schwefel oder Stickstoff besitzt, wobei jeder ge- 
eignete Kohlenstoff am vorenwahnten kondensierten Ring gegebenenfalls und unabhangig durch T-R^ sub- 
stituiert und jeder geeignete Stickstoff durch R"* am vorerwShnten Ring substituiert ist. 

T ist eine Valenzbindung oder eine Ci.4-Alkyliden-Kette. 

R2 und R2' sind unabhangig aus -R. -T-W-R6 gewahit, oder R2 und R^'sind mit ihren dazwischen angeordneten 
Atomen zusammengefuhrt und bilden einen kondensierten, ungesattigten oder teilweise ungesattigten Ring 
mit 0-3 Ringheteroatomen, die aus der Gruppe Stickstoff, Sauerstoff oder Schwefel gewahit sind, wobei der 
vorerwahnte kondensierte Ring gegebenenfalls durch bis zu drei Gruppen substituiert ist, die unabhangig aus 
der Gruppe Halo. Oxo, -CN, -NO2, -R^ oder V-R^ ausgewahit sind. 

R3 ist aus der Gruppe -R. -Halo, =0, -OR, -C(=0)R, -CO2R, -COCOR, -COCHjCOR, -NO2. -CN, -S(0)R. -S 
(0)2R, -SR, -N(R4)2. -CON{R4)2, -S02N(R4)2, -OC(=0)R, -N(R^)COR, .N(R^)C02 (gegebenenfalls substituiert 
aliphatisch). -N(R^)N(R^)2, -C=NN(R4)2. -C=N-0R, -N(R^)C0N{R4)2. -N(R4)S02N(R4)2. -N(R4)S02R 
Oder -0C(=0)N(R'^)2 gewahit; 

jedes R ist unabhangig aus Wasserstoff oder einer gegebenenfalls substituierten Gruppe ausgewahit, die aus 
C1.6 aliphatisch, Cg.io'Aryl, einem Heteroarylring mit 5-10 Ringatomen oder einem Heterocyclyiring mit 5-10 
Ringatomen gewahit ist; 

jedes R^ ist unabhangig aus der Gruppe -R^, -COR^, -CO2 (gegebenenfalls substituiert Ci.g aliphatisch), -CON 
(R7)2 Oder -SO2R ausgewahit, oder zwei R'* am selben Stickstoff werden zusammengefuhrt und bilden einen 
5-8gliedrigen Heterocyclyl- oder Heteroarylring; 

jedes R5 ist unabhangig aus derGruppe -R, Halo, -OR. -C(=0)R, -CO2R. -COCOR, -NO2. -CN, -S{0)R, -SO2R, 
-SR. -N(R4)2. -CON(R4)2. -S02N(R4)2, -OC(=0)R, .N(R4)C0R, -N(R4)C02 (gegebenenfalls substituiert C^g 
aliphatisch). -N(R4)N(R4)2, -C=NN(R4)2. -C=N-OR. -N(R4)CON(R'»)2, -N(R4)S02N(R4)2, -N{R'*)S02R. oder 

-0C(=0)N(R^)2 ausgewahit; 

V ist -0-, -S-, -SO-. -SO2-. -N(R6)S02-. -S02N(R6).. -N(R6)-. -CO-. -CO2-. -N(R6)C0-. -N(R6)C(0)0-, -N(R6) 
C0N(R6)-. -N(R6)S02N(R6)., -N(R6)N(R6)-, -C(0)N(R6).. -0C(0)N(R6).. -C(R6)20-. -C(R5)2S-. -C(R6)2S0-. 
-C(R6)2S02-. -C(R6)2S02N(R6)-. -C(R6)2N(R6)-, -C(R6)2N(R6)C(0)-. -C(R6)2N(R6)C(0)0-. .C(R6)=NN(R6)-. 
-C{R6)=N-0-,.-C{R6)2N(R6)N(R6)-, -C(R6)2N(R6)S02N(R6)., Oder -C(R6)2N(R6)C0N(R6)-; 

W ist -C(R6)20-. -C(R6)2S-, -C(R6)2S0-. -C(R6)2S02-. -C(R6)2S02N(R6).-C(R6)2N(R6)-, -co-. -CO2-. -C(R6) 
0C(0)-. -C(R6)0C(0)N(R6).. -C(R6)2N(R6)C0-. -C(R6)2N(R6)C(0)0-. -C(R6)=NN(R6)-. -C(R6)=N-0-, -c 
(R6)2N(R6)N(R6)-, -C(R6)2N(R6)S02N(R6)-. -C(R6)2N(R6)C0N(R6)- oder -C0N(R6)-; 

jedes R^ ist unabhangig aus Wasserstoff oder einer gegebenenfalls substituierten aliphatischen Ci.4-Gruppe 
ausgewahit, oder zwei R^-Gruppen am selben Stickstoffatom werden mit dem Stickstoffatom zusammenge- 
fasst und bilden einem Heterocyclyl- oder Heteroarylring mit 5-6 Giiedern; 

jedes R7 ist unabhangig aus Wasserstoff oder einer gegebenenfalls substituierten aliphatischen C^.g-Gruppe 
ausgewahit, oder zwei R^-Gruppen am selben Stickstoffatom sind mit dem Stickstoff zusammengefasst und 
bilden einen 5-8gliedrigen Heterocyclyiring oder Heteroaryl; und wobei Aryl-. Heteroaryl-, Heterocyclyl-, Car- 
bocyciyl- und Alkylidenkettengruppen gegebenenfalls substituiert ist. 

Verbindung nach Anspruch 1. dadurch gekennzeichnet, dass die vorenA/ahnte Verbindung ein oder mehrere 



56 



EP 1 317 448 B1 



Merkmale besitzt, die aus foigendem gewahit sind: 



(a) Ring D ist ein gegebenenfalls substituierter Ring, der aus der Gruppe aus Phenyl-, Pyridinyl-, Pjperidinyl-. 
Piperazinyl-. PyrroNdinyl-. Thienyl-, Azepanyl-, Morpholinyl-, 1 ,2.3.4-Tetrahydroisochinolinyl-, 1 ,2.3.4-Tetrahy^ 

d^ochlnolinyl-.2,3.Dihyd^o-1HHSOindolyl^2,3-Dihydro-1H.i^dolyI^lsochinoIyl^Chinotyl-ode^N^ 
ausgewahit ist; 

(b) R'^ ist Wasserstoff Oder C^.^ aliphatisch. und Ry ist T.R3. oder R^ und Rv sind mit den dazwischen (iegenden 
Atomen zusammengefasst und bllden etnen gegebenenfalls substituierten 5-7gliedrigen ungesattigten oder 
teilweise ungesattigten Ring, der 1-2 Ring-Heteroatome besitzt; und 

(c) R2Mst Wasserstoff Oder Methyl, und R2 ist T-W-R6 Oder R,wobeiW-C(R6)20-.-C(R6)2N{R6). -CO- -CO - 
-C(R6)0C(0)-. -C(R6)2N(R6)CO-, -C(R6)2N(R6)C(0)0- Oder .C0N{R6)- und R eine gegebenenfalls substitl- 
lene Gruppe ist. die aus C^.g aliphatisch oder Phenyl ausgewahit ist, oder R2 und R2' sind mit den dazwischen 
liegenden Atomen zusammengefasst und bilden einen substituierten oder unsubstltuierten Benzo-, Pyrido-. 
Pyrimido- Oder teilweise ungesattigten 6-gliedrigen Carbocycloring. 

3. Verbindung nach Anspruch 2. dadurch gekennzelchnet. dass 

(a) Ring D ein gegebenenfalls substituierter Ring ist, der aus der Gruppe aus Phenyl-, Pyridinyl-, Piperidinyl-, 
Piperazinyl--, Pyrrolidinyl-. Thienyl-, Azepanyl-. Morpholinyl-. 1,2.3.4-Tetrahydroisochinolinyl-. l.2.3.4.Tetrahy- 
drr.rj iroilnyl-. 2.3-Dihydro-1 H-isoindolyl-. 2.3-Dihydro-1H-indolyt-. Isqchinolyl-. Chinolyl-oderNaphthylringen 

gewahil ist; 

(b) R'^ ist Wasserstoff Oder C aliphatisch, und Ry ist T-R3, oder R'^ und Ry sind mit den dazwischen liegenden 
Atomen zusammengefasst und bilden einen gegebenenfalls substituierten 5-7gliedrigen ungesattigten oder 
teilweise ungesattigten Ring, der 1-2 Ring-Heteroatome besitzt; und 

(c) R2' ist Wasserstoff Oder Methyl, und R2 ist T-W-R6 Oder R,wobeiW-C(R6)20-,-C{R6)2N(R6). -CO- -CO - 
-C(R6)0C{0)-. -C(R6)2N(R6)CO-, -C(R6)2N(R6)C(0)0- oder -C0N(R6). und R eine gegebenenfalls substitl^ 
ierte Gruppe ist, die aus C^.g aliphatisch oder Phenyl ausgewahit ist. oder R2 und R2' sind mit den dazwischen 
liegenden Atomen zusammengefasst und bilden einen substituierten oder unsubstituierten Benzo-, Pyrido-, 
Pyrimido- oder teilweise ungesattigten 6-gliedrigen Carbocycloring. 

I. Verbindung nach Anspruch 2, dadurch gekennzeichnet, dass die vorenvShnte Verbindung ein oder mehrere 
Merkmale besitzt, die aus folgender Gruppe ausgewahit sind: 

(a) Ring D ist ein gegebenenfalls substituierter Ring, der aus der Gruppe aus Phenyl-, Pyridinyl-, Piperidinyl-, 
Piperazinyl-, Pyrrolidinyl-, Morpholinyl-. 1,2,3.4-Tetrahydroisochinolinyl-, 1,2.3,4-Tetrahydrochinolinyl-, 2.3-Di- 
hydro-IHisoindolyl-. 2.3-Dihydro-1W-indolyI-. Isochinolyl-, Chinolyl- oder Naphthylringen ausgewahit ist; 

(b) Rx ist Wasserstoff oder Methyl, und Ry ist -R. N{R\ oder -OR. oder R^ und Ry sind mit den dazwischen 
liegenden Atomen zusammengefasst und bilden einen 5-7giiedrigen ungesattigten oder teilweise ungesattig- 
ten Ring mil 1-2 Ringstickstoffen, wobei der vorerwahnte Ring mit -R, Halo. Oxo, -OR,-C(=0)R, -CO2R -CO- 
COR. -NO2. -CN, -S(0)R, -SO2R, -SR, -N{R^)2. -CON{R4)2, -S02N(R4)2, -OC(=0)R. -N(R<)COR. -N{R^)C02 
(gegebenenfalls substituiert C^.g aliphatisch), -N(R<)N(R^)2. -C=NN(R4)2, -C=N-OR. -N(R4)CON(R4)2 -N(R^) 
S02N(R^)2. -N(R^)S02R oder -OC(=0)N(R4)2 gegebenenfalls substituiert ist; 

(c) jedes R5 ist unabhangig aus der Gruppe aus Halo, Oxo. CN. NOg. -N(R^)2, -COjR. -C0NH(R4), -N(R4) 
COR, -S02N(R4)2, -N(R4)S02R. -SR, -OR, -C(0)R oder einer substituierten oder unsubstituierten Gruppe 
ausgewahit, die aus 5-6gliedrigem Heterocyclyl. Cg.iQ-Aryl oder 0^.6 aliphatisch besteht. 

Verbindung nach Anspruch 4, dadurch gekennzeichnet, dass 

(a) Ring D ein gegebenenfalls substituierter Ring ist. der aus der Gruppe aus Phenyl-, Pyridinyl-, Piperidlnyl- 
Piperazinyl-. Pyrrolidinyl-. Morpholinyl-. 1 ,2.3.4-Tetrahydroisochinolinyl-, 1 ,2.3.4.Tetrahydrochinolinyl-, 2.3-Di- 
hydro- IHisoindolyl-, 2.3-Dihydro-1H-indolyl-, Isochinolyl-. Chinolyl- oder Naphthylringen ausgewahit ist'; 
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(b) R'^ ist Wasserstoff Oder Methyl, und Ry ist -R, N(R'')2 oder -OR, oder R^ und Rv sind mit den dazwischen 
liegenden Atomen zusammengefasst und bllden einen 5>7gtiedrigen ungesattiglen oder teilweise ungesattig- 
ten Ring mit 1-2 Ringstickstoffen, wobei der vorerwahnte Ring mit -R, Halo, Oxo, -OR, -C(=0)R, -CO2R, -CO- 
COR. -NO2. -CN, -S(0)R, -SO2R, -SR. 'N{R%, -C0N(R^)2, -S02N(R4)2, -OC(=0)R. -N(R<)COR. -N(R'*)C02 
(gegebenenlalls substituiert C^.g aliphatisch), -N(R^)N(R^)2. -C=NN{R4)2. -C=N-OR. -N(R^)C0N{R4)2, -N(R'^) 
S02N(R^)2, -N{R^)S02R oder-OC{=0)N{R'')2gegebenenfalls substituiert ist; 

(c) jedes R^ ist unabhangig aus der Gruppe aus Halo. Oxo, CN. NO2. -N(R'')2, -COjR, -CONH(R^). -N(R'') 
COR. -S02N(R'*)2, -N(R'^)S02R, -SR, -OR, -C(0)R Oder einer substituierten oder unsubstituierten Gruppe 
ausgewahit, die aus 5-6gliedrigem Heterocyclyl, Cg.^o'^O^' ^^^^ C-,.e-Aliphat besteht. 

Verbindung nach Anspruch 4. dadurch gekennzeichnet, dass die vorerwahnte Verbindung ein oder mehrere 
Merkmale besitzt, die aus der Gruppe ausgewahit sind, welche aus foigendem besteht: 

(a) R'^ und RV sind mit den dazwischen liegenden Atomen zusammengefasst und bilden einen Bgliedrigen 
ungesattigten oder teilweise ungesattigten Ring mit 1-2 Ringstickstoffen, der gegebenenfalls durch Halo. CN, 
0x0, C^.s-Aikyl, C^.g-Alkoxy, (C-,.5-Alky!)carbonyl, (Ci.g-Aikyl)sulfony{, Mono- oder Dialkylamino, Mono- oder 
Dialkylaminocarbonyl, Mono- oder Dialkylaminocarbonyloxy oder 5-6gliedngem Heteroaryl substituiert ist; 

(b) jedes R^ ist unabhSngig aus der Gruppe aus -Halo. -CN, -Oxo, -SR, -OR, "N(R4)2, -C(0)R oder einer 
substituierten oder unsubstituierten Gruppe ausgewahit, die aus 5-6gliedrigem Heterocyclyl, Cg^^Q-Aryl oder 
Ci.6-Aliphat besteht; und 

(c) R2" ist Wasserstoff, und R2 ist T-W-R6 oder R. wobei W -C{R%0-, -C(R6)2N(R6)-. -CO-. -CO2-. -C(R6)0C 
(O)-, -C(R^)2N(R^)C0- Oder -C0N{R6)- und R eine gegebenenfalls substituierte Gruppe ist, die aus C^.g- 
Aliphat Oder Phenyl gewahit ist, oder R^ und R^' sind mit den dazwischen liegenden Atomen zusammengefasst 
und bilden einen substituierten oder unsubstituierten Benzo-, Pyrido- oder teilweise ungesattigten 6gliedrigen 
Carbocycloring, der gegebenenfalls durch -Halo, Oxo, -N(R^)2. -Ci.4-Alkyl, -Ci.4-Haloalkyl, -NO2, -0(Ci.4- 
Alkyl). -C02(C^.4-Alkyl), -CN, -S02(C^.4-Alkyi), -SO2NH2, -0C(0)NH2. -NH2S02(Ci.4-Alkyl). -NHC{0)(C,.4- 
Alkyl), -C(0)NH2 oder -C0(Ci.4-Alkyl) substituiert ist, wobei das (Ci.4-Alkyl) eine gerade, verzweigte oder 
zyklische Alkylgruppe ist. 

Verbindung nach Anspruch 6, dadurch gekennzeichnet, dass 

(a) R^ und Ry mit den dazwischen liegenden Atomen zusammen gefasst sind und einen 6gliedrigen ungesat- 
tigten Oder teilweise ungesattigten Ring mit 1-2 Ringstickstoffen bilden, der gegebenenfalls mit Halo, CN, Oxo. 

C^.g-Alkyl, C^.g-Alkoxy, (C^.g-AikyOcarbonyl, (C^.g^'^^^yOsulfony!, Mono- oder Dialkylamino. Monooder Dialal- 
kylaminocarbonyl, Mono- oder Dialkylaminocarbonyloxy oder 5-6gliedrigem Heteroaryl gegebenenfalls sub- 
stituiert ist; 

(b) jedes R^ ist unabhSngig aus -Halo, -CN, -Oxo. -SR, -OR, -N(R^)2, -C(0)R oder einer substituierten oder 
unsubstituierten Gruppe ausgewShlt, die aus 5-6gliedrigem Heterocyclyl, Cg^iQ-Aryl und Ci.e-Alfphat besteht; 

und 

(c) R2* ist Wasserstoff, und R2 ist T-W-R6 oder R. wobei W -C{R%0'. -C(R6)2N(R6)-, -CO-, -CO2-, -C(R6)0C 
(O)-, 'C(R6)2N{R^)C0- Oder -C0N(R6)- und R eine gegebenenfalls substituierte Gruppe ist, die aus C1.6- 
Aliphat Oder Phenyl ausgewahit ist, oder R2 und R^' sind mit den dazwischen liegenden Atomen zusammen- 
gefasst und bilden einen substituierten oder unsubstituierten Benzo-, Pyrido- oder teilweise ungesattigten 
6giiedrigen Carbocycloring, der gegebenenfalls mit -Halo, Oxo, -N(R^)2, -C-,.4-Alkyi, -Ci.4-Haloalkyl, -NO2, -O 
(Ci.4-Alkyl), -C02(C,.4-Alkyl), -CN, -S02(Ci.4-Alkyl). -SO2NH2. -OC(0)NH2. -NH2S02(Ci^-Alkyi), -NHC{0) 
(C,.4-Alky}), -C(0)NH2 Oder -C0(C^.4-Alkyl) substituiert ist. wobei das (Ci.4-Alkyl) eine gerade, verzweigte 
Oder zyklische Alkylgruppe ist. 

Verbindung nach Anspruch 7, dadurch gekennzeichnet, dass die vorerwahnte Verbindung aus den folgenden 
Verbindungen ausgewahit ist: 
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rv-io IV-11 




IV-13 IV-IA 




IV-16 IV-17 




rv-19 IV-20 
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TO 



75 



20 



25 



CHj CHa CH, 
H«V" 

MeO^„^ H^A-^ H,C^N'^ 

lV-22 IV-23 rv-24 

pHs CHa CHa 

4" „«j^ „«4" 



rV-25 r'.'--2E XV-27 




IV-.28 XV-29 lV-30 



tV-31 IV-32 IV-33 

« 9. Zusammenselzung, die eine Verbindung nach einem der AnsprOche 1-8 und einen pharmazeutisch akzeptablen 
Trager entnalt. 

10. Zusammensetzung nach Anspruch 9, die weiters ein zweiles therapeutisches Mlttel enthSlt. 

50 11. Verbindung nach einem der AnsprOche 1 bis 8 Oder eine Zusammensetzung nach Anspruch 9 Oder Anspruch 1 0 
zur Verwendung be! der Hemmung der GSK-3- Oder Aurora-Aktivitat bel einem Patienten. 

12. Verbindung Oder Zusammensetzung zur Verwendung nach Anspruch 11, dadurch gekennzeichnet dass die 
vorenvahnte Verbindung oder Zusammensetzung GSK-3-Aktivitat hemmt. 

13. Verfahren zur Hemmung von GSK-3- oder Aurora-Aktivitat in einer biologischen Probe, welches das Kontaktieren 
der vorerwahnten biologischen Probe mil einer Verbindung nach einem der AnsprOche 1 bis 8 oder einer Zusam- 
mensetzung nach Anspruch 9 oder Anspruch 10 aufweist. 
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14. Verbindung nach einem der Anspruche 1 bis 8 Oder Zusammensetzung nach Anspruch 9 Oder Anspruch 10 zur 
Verwendung bei der Behandlung einer Krankheit. die durch die Behandlung mit einem GSK-3>lnhibitor abge- 
schvv'acht wird. 

15. Verbindung Oder Zusammensetzung zur Venwendung nach Anspruch 14, die weiters ein zweites therapeutisches 
Mittel enthalt. 

16. Verbindung nach einem der Anspruche 1 bis 8 Oder Zusammensetzung nach Anspruch 9 oder Anspruch 10 zur 
Verwendung bei der Behandlung von Diabetes, der Alzheimer-Krankheit oder Schizophrenie. 

17. Verbindung nach einem der Anspruche 1 bis 8 oder Zusammensetzung nach Anspruch 9 oder Anspruch 10 zur 
Verwendung bei der Verslarkung der Glycogensynthese bei einem Patienten. 

18. Verbindung nach einem der Anspruche 1 bis 8 oder Zusammensetzung nach Anspruch 9 oder Anspruch 10 zur 
Verwendung bei der Senkung des Blutgiukosespiegels bei einem Patienten. 

19. Verbindung nach einem der Anspruche 1 bis 8 oder Zusammensetzung nach Anspruch 9 oder Anspruch 10 zur 
Verwendung bei der Hemmung der Bildung von hyperphosphoryliertem Tau-Protein bei einem Patienten. 

20. Verbindung nach einem der Anspruche 1 bis 8 oder Zusammensetzung nach Anspruch 9 oder Anspruch 10 zur 
Verwendung bei der Hemmung der Phosphorylierung von P-Catenin bei einem Patienten. 

21. Verbindung nach einem der Anspruche 1 bis 8 oder Zusammensetzung nach Anspruch 9 oder Anspruch 10 zur 
Verwendung bei der Behandlung einer Krankheit, die durch die Behandlung mit einem Aurora-Inhibitor abge- 
schwacht wird. 

22. Zusammensetzung zur Venwendung nach Anspruch 21, die weiters ein zweites therapeutisches Mittel enthSlt. 

23. Verbindung nach einem der Anspruche 1 bis 8 oder Zusammensetzung nach Anspruch 9 oder Anspruch 10 zur 
Verwendung bei der Behandlung von Krebs. 



Revendlcations 

1. Compose de formule IV 



ou sel pharmaceutiquement acceptable, dans lequel: 

le cycle D est un cycle monocyclique a 5-7 chaTnons ou un cycle bicyclique a 8-10 chainons choisi parmi un 
aryle, un heteroaryie, un heterocyclyle ou un carbocyclyle. ledit cycle heteroaryle ou h6terocyclyle pr6sentant 
1-4 heteroatomes choisis parmi i'azote, I'oxygene ou le soufre. ledit cycle D etant independamment substitue 
6 un quelconque carbone cyclique pouvant etre substitu6 par oxo ou -R^. et ^ un quelconque azote cyclique 
pouvant etre substitu6 par -R^. a condition que, lorsque le cycle D est un aryle ou un h6teroaryle d six chainons. 
-R5 est un hydrogene d chaque position ortho de carbone du cycle D; 

et R>' sont independamment choisis parmi T-R3. ou R^ et Rv sont pris ensemble avec leurs atomes inter- 
venants pour former un cycle condense a 5-8 chainons, non sature ou partiellement non sature. ayant 1-3 




IV 
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heteroaiomes choisis parmi Toxygene, le soufre ou Tazote, un quelconque atome de carbone pouvani 6tre 
substiiue sur ledit cycle condens6 6tant facultativement et independamment substitu6 par T-R3, et un quel- 
conque atome d'azote pouvant 6tre substito6 sur ledit cycle etant substiiue par ; 
T est une liaison de valence ou une chalne alkylid^ne en Ci-C^; 

R2 el R2' sonl independamment choisis parmi -R, -T-W-R6, ou R^' et R^' sont pris ensemble avec leurs atomes 
intervenants pour former un cycle condense a 5-6 chainons, non sature ou partiellement non satur6 contenant 
0-3 h6teroatomes choisis parmi Tazote, roxyg^ne ou le soufre, ledit cycle condense etant facultativement 
substltue par jusqu'S trois groupes independamment choisis parmi halogeno. oxo. -CN. -NOj -R? ou -V-RS- 
R3 est choisi parmi -R. -halogeno, =0, -OR, -C(=0)R, -CO2R. -COCOR, -COCHjCOR, -NO, -CN -S(0)R 
-S(0)2R, -SR, -N(R^)2, -C0N(R^)2, -S02N{R^)2, -OC(=0)R, -N(R^)COR, -N(R^)C02 O^oupe aliphatique en 
C1.6 facultativement substitue), -N{R'')N{R'')2, -C=NN(R'')2, -C=N-OR. -N(Rt)CON(R''), -NfRilSCNfR"), -N 
(R'')S02R ou -.0C(=0)N(R'')2; ^ ' \ )2. K l<>^2 )2. 

chaque R est independamment choisi parmi un hydrogene ou un groupe facultativement substitue choisi parmi 
un cycle aliphatique en Cg, aryle en Cg.io. heteroaryle ayant 5-10 atomes ou un cycle heterocyclyle ayant 
5-10 atomes; 

chaque R^ est independamment choisi parmi -R?, -COR', -CO2 (groupe aliphatique en C, c facultativement 
substltue), -CON(R7)2 ou -SO2R, ou deux R^ sur le meme atome d'azote sont pris conjointement pour former 
un cycle heterocyclyle ou heteroaryle a 5-8 chainons; 

chaque RS est Independamment choisi parmi -R, halogeno, -OR, -C(=0)R, -COjR -COCOR -NO, -CN -S 
(0)R, -SO2R, -SR. -N (R^)2, -CON (R^)2, -S02N(R^) 2, -OC (=0)R, -N(R^)COR, -N(R^)C02 (groupe aliphatique 
en C,.6 facultativement substitue), .N(R^)N(R'')2, -C=NN(R<)2, -C=N-OR, -N(R'')CON(R''),. -N(R<)SO,N(R''), 
-N(R'')S02R, ou -OC (=0)N (R'')2; ^ / 2 v 12- 

V est -0-, -S-. -SO-, -SO2-, -N(R6)S02-, -S02N(R6)-, -N(R6)-, -CO-, -CO2-, -N(R6)C0-, -N(R6)C(0)0- -N(R6) 
C0N(R6).. -N(R6)S02N(R6)., -N(R6)N{R6)-, -C(0)N{R6)., OC(0)N(R6)-, -C(R6)20-, -C(R6)2S- -C(R6),SO- -C 
(R6)2S02-, -C(R6)2S02N(R6)., .C(R6)3N(R6)., -C(R6)2N(R6)C(0)-, -C(R6)2N(R6)C (O)O-. -C{R6)=NN(R6)-"-C 
{R6)=N-0-, -C(R6)2N(R6)N(R6)-, -C(R6)2N(R6)S02N(R6)- ou -C (R5)2N(R6)C0N(R6)- 
W est -C (R6)20-, -C(R6)2S-, -C (R6)2SO-, -C(R6)2S02-, -C(R6)2S02N{R6)., -C(R6)2N(R6)-, -CO- -CO,- -C 
(R6)0C (0) -, -C(R6)OC(0)N(R6)., -C(R6)2N(R6)CO-, -C(R6)2N(R6)C(0)0-, -C(R6)=NN(R6)., -C(R6)=N-0-' -C 
(R6)2N(R6)N (R6)-, -C(R6)2N(R6)S02N(R6)-, -C(R6)2N(R6)C0N(R6)- ou -C0N(R6)-; 

chaque R6 est independamment choisi parmi un hydrogene ou un groupe aliphatique en C, ^ facultativement 
substitue, ou deux groupes R6 sur le meme atome d'azote sont pris ensemble avec I'atome d'azote pour former 
un cycle heterocyclyle ou heteroaryle a 5-6 chainons; et 

chaque R^ est independamment choisi parmi un hydrogene ou un groupe aliphatique en C, . facultativement 
substltue, ou deux R? sur le mSme atome d'azote sont pris ensemble avec Catome d'azote pour former un 
cycle heterocyclyle ou heteroaryle S 5-8 chainons; les groupes d chatne aryle. heteroaryle, heterocyclyle 
carbocyclyle et alkylidene etanf facultativement substitues. . ' 

Compose selon la revendication 1, caracterise en ce que ledit compose a une ou plusieurs caracteristiques 
choisies parmi le groupe constitu6 de : 

(a) le cycle D est un cycle facultativement substitue choisi parmi un cycle phenyle, pyridinyle, piperidinyle 
piperazinyle, pyrrolidinyle, thienyle, azepanyle, morphoiinyle, 1,2,3,4-tetrahydroisoquinoleinyle 1 2 3'4-t6tra- 
hydroquinoleinyle, 2,3-dihydro-1H-isoindolyle, 2,3-dihydro-1H-indolyle. isoquinoieinyle, quinol6invle ou 
naphtyle; ' 

(b) R« esl un hydrogene ou un groupe aliphatique en C^.^ et R^ est T-R3, ou R" et Rv sonl pris ensemble avec 
leurs atomes intervenants pour former un cycle a 5-7 chainons facultativement substitue non sature ou par- 
tiellement non sature, ayant 1-2 heteroatomes; et 

(c) R2' est un hydrogene ou un methyle et R2 esl T-W-R6 ou R, W etant -C(R6)20- -C (R«),N(R6)- -CO- 
-CO2-, -C(R6)0C(0)-, -C(R6)2N{R6)CO-. -C(R6)2N(R6)C(0)0- ou -C0N(R6)-. et R esi un groupe facultative- 
ment substltue choisi parmi un groupe phenyle ou aliphatique en C,.6, ou R2 et R2' sont pris ensemble avec 
leurs atomes intervenants pour former un cycle benzo, pyrido, pyrimido substiiue ou non substitue ou un cycle 
carbocycio a 6 chainons partiellement non sature. 

Compose selon la revendication 2, caracterise en ce que : 

(a) le cycle D est un cycle facultativement substitue choisi parmi un cycle ph6nyle, pyridinyle piperidinyle 
piperazinyle. pyrrolidinyle, thienyle. azepanyle, morphoiinyle. 1,2,3,4-tetrahydroisoquinoleinyle 1 2 3 4-ietra- 
hydroquinoleinyle. 2,3-dihydro-1H-isoindolyle, 2,3-dihydro-1H-indolyle, isoquinoieinyle, quinoieinyle ou 
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naphtyle; 

(b) R'^ est un hydrogene ou un groupe aliphatique en C«,.4 et Rv est T-R3. ou R^* el Rv sont pris ensemble avec 
leurs atomes Intervenants pour former un cycle a 5-7 chalnons facultativement substitue non sature ou par- 
tiellement non sature ayant 1-2 h6t6roatomes; et 

(c) R2' est un hydrogene ou un methyle et R2 est T-W-R^ ou R, W etant '0{R%0', -C(R6)2N{R6)-, -CO-, -CO2-. 
-C(R6)0C(0)-. -C(R6)2N(R6)C0-, -C (R6)2N(R6)C{0)0- ou -C0N(R5)-. et R est un groupe facultativement 
substitue choisi parmi un groupe ph6nyle ou aliphatique en Ci.g, ou R^ et R2' sont pris ensemble avec leurs 
atomes intervenants pour former un cycle benzo, pyrido, pyrimido substitu6 ou non substitue ou un cycle 
carbocycio a 6 chalnons partiellement non sature. 

Compose selon la revendication 2, caracterise en ce que ledit compose presente une ou plusleurs caracteristi- 
ques choisies parmi le groupe constitue de : 

(a) le cycle D est un cycle facultativement substitue choisi parmi un cycle phenyle, pyridinyle. piperidinyle, 
piperazinyle, pyrroiidinyle, morpholinyle. 1 ,2,3,4-tetrahydroisoquinoleinyle. 1 ,2,3,4-tetrahydroquinol6inyle. 
2,3-dihydro-1H-isoindolyle, 2,3-dihydro-1 H-indolyle, isoquinoleinyle, quinoleinyle ou naphtyle; 

(b) R>= est un hydrogene ou un m6thyle et Rv est -R, N{R% ou -OR. ou R'^ et Ry sont pris ensemble avec leurs 
atomes intervenants pour former un cycle a 5-7 chamons non sature ou partiellement non sature ayant 1-2 
atomes d'azote, ledit cycle etant facultativement substitue par -R, halogeno, 0x0, -OR. -C(=0)R, -CO2R, -CO- 
COR. -NO2. -CN, -S{0)R. -SO2R, -SR, -N(R^)2. -C0N(R^)2, -S02N(R4)2, -OC(=0)R. -N(R^)COR, -N(R^)C02 
(groupe aliphatique en C^_q facultativement substitue), -N(R'*)N(R4)2, -C=NN(R'*)2. -C=N-OR, -N(R4)CON 
(R^)2. -N(R4)S02N{R^)2, -N(R^)S02R ou -0C(=0)N(R^)2; et 

(c) chaque R^ est independamment choisi parmi halogeno. 0x0, CN, NOg. -N(R4)2, -COjR, -CONH(R^), -N 
(R4)C0R, -S02N{R4)2, -N(R4)S02R, -SR, -OR, -C(0)R ou un groupe subst{tu6 ou non substitue choisi parmi 
un groupe het6rocyclyle d 5-6 chamons. aryle en Cq_^q ou aliphatique en C^^^. 

Compose selon la revendication 4, caracterise en ce que : 

(a) te cycle D est un cycle facultativement substitu6 choisi parmi un cycle ph6nyle, pyridinyle, piperidinyle. 
piperazinyle, pyrroiidinyle, morpholinyle, 1 ,2,3,4-tetrahydroisoqu{nol§inyle. 1,2,3,4-tetrahydroquinolelnyle. 
2,3-dihydro-1H-isoindoiyle, 2,3-dihydro-1 H-indolyle, isoquinoleinyle, quinoleinyle ou naphtyle; 

(b) R^ est un hydrogene ou un methyle et RV est -R, N(R^)2 ou -OR, ou R'^ et Rv sont pris ensemble avec leurs 
atomes intervenants pour former un cycle a 5-7 chamons non satur6 ou partiellement non sature ayant 1-2 
atomes d'azote. ledit cycle etant facultativement substitue par -R, halogeno, 0x0, -OR. -C(=0)R, -CO2R, -CO- 
COR. -NO2. -CN. -S(0)R. -SO2R. -SR, -N{R'*)2. -CON{R4)2. -S02N(R4)2. -OC(=0)R. -N(R4)C0R, -N(R4)C02 
(groupe aliphatique en C^.g facultativement substitue). -N(R4)N(R4)2, -C=NN (R^)2, -C=N-OR, -N (R^jCON 
(R^)2. -N(R^)S02N(R4)2, -N(R4)S02R ou -OC(=0)N(R4)2; et 

(c) chaque R^ est independamment choisi parmi halogeno, 0x0, CN, NOg, -N(R'*)2. -CO2R, -C0NH(R4). -N 
(R^)COR. -S02N(R4)2, -N{R^)S02R. "SR, -OR, -C(0)R ou un groupe substltu6 ou non substitu6 choisi parmi 
un groupe heterocyclyle ^ 5-6 chamons, aryle en Ce.io on aliphatique en Ci.g. 

Compose selon la revendication 4, caracterise en ce que ledit compos6 pr6sente une ou plusieurs caract6risti- 
ques choisies parmi le groupe constitue de : 

(a) R'' et RY sont pris ensemble avec leurs atomes intervenants pour former un cycle a 6 chamons non sature 
ou partiellement non sature ayant 1-2 atomes d'azote. facultativement substitue par halogeno, CN, 0x0, aikyie 
en Ci^g. alcoxy en C^.g. (alkyle en C^. g) carbonyle, (alkyle en Ci.gjsulfonyle, mono- ou dialkylamlno. mono- 
ou dialkylaminocarbonyle. mono- ou dialkyiaminocarbonyloxy ou heteroaryle a 5-6 chamons; 

(b) chaque R^ est independamment choisi parmi -halog6no, -CN, -0x0, -SR, -OR, -N(R4)2, -C{0)R ou un 
groupe substitue ou non substitu6 choisi parmi un groupe heterocyclyle d 5-6 chamons. aryle en Cq^^q et 
aliphatique en C^.g; et 

(c) R2' est un hydrogene et R2 est T>W-R6 ou R, W etant -C{R%0', -C(R6)2N(R6)-. -CO-, -CO2-, -C(R6)0C 
(0)-. -C(R6)2N(R6)C0- ou -C0N(R6)., et R est un groupe facultativement substitue choisi parmi un groupe 
phenyle ou aliphatique en C^.g. ou R2 et R2' sont pris ensemble avec leurs atomes intervenants pour former 
un cycle benzo, pyrido substitue ou non substitue ou un cycle carbocycio ^ 6 chamons partiellement non 
sature, facultativement substitue par-halogeno, 0x0, -N{R%, -{alkyi en 0^.4). -halogeno(alkyle en C^,^) , -NOj. 
-0(alkyle en C^.^), -C02(alkyle en C^.4), -CN. -S02(alkyle en C^.^), -SO2NH2, -0C(0)NH2, -NH2S02'{alkyle 
en C1.4), -NHC(O) (alkyle en C1.4), -C(0)NH2 ou -CO(alkyle en C^.^), I'alkyle en C,^ etant un groupe alkyle 
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lineaire, ramifie ou cyclique. 
Compose selon la revendication 6, caracterise en ce que : 

(a) R'' et Ry sent pris ensemble avec leurs atomes intervenants pour former un cycle a 6 chainons non sature 
ou partiellemenl non sature ayant 1 -2 atomes d'azote. facultativement substitue par halog^no, ON, oxo, alkyie 
en Ci.6. aicoxy en C^^q, (alkyle en C^. g) carbonyle. (alkyie en Ci.6)sulfonyle, mono- ou dialkylarnino, mono- 
ou dialkylaminocarbonyle, mono- ou dialkylaminocarbonyloxy ou heteroaryle a 5-6 chaTnons; 

(b) chaque RS est ind6pendamment choisi parmi -halogeno. -CN, -oxo. -SR. -OR. -N{R'*)2, -C(0)R ou un 
groupe substitue ou non substitu^ choisi parmi un groups heterocyclyle a 5-6 chainons, aryle en Cg et 
aliphatique en C,.6; et 

(c) R2* est un hydrogene et R2 est T-W-R6 ou R, W etant -C(R6)20-. -C (R6)2N(R6)-, -CO-. -CO2-. -C(R6)OC 
(O)-, -C(R6)2N(R6)CO- ou -C0N{R6)-, et R est un groupe facultativement substitue choisi parmi' un groupe 
phenyle ou aliphatique en 0^.6. ou R2 et R?' sont pris ensemble avec leurs atomes intervenants pour former 
un cycle benzo. pyhdo substitu6 ou non substitue ou un cycle carbocyclo ^ 6 chaTnons partieliement non 
sature. facultativement substitue par -halogeno. 0x0. -N{R%, -(alkyle en Ci^). -halogenoalkyle en C^^. -NOj 
-0(alkyle en C^.^). -CO2 (alkyle en C,.,), -CN. -SO2 (alkyle en C^^). -SO2NH2. -0C(0)NH2. -NH2S02(alkyle 
en Ci^). -NHC(O) (alkyle en C^.^). -C(0)NH2 ou -C0(alkyle en C,^). I'alkyle en C^.^ etant un groupe alkyle 
lineaire, ramifie ou cyclique. 

Compose selon la revendication 7. caracterise en ce que ledit compose est choisi parmi les composes suivants : 
Tableau III 
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IV-22 


lV-23 

■ . J, 






IV-26 






CM, J»1i, 




XSfr2h IV-29 



IV<'32 XV-33 . 

9. Composition comprenant un compos6 selon I'une quelconque des revendications 1-8 et un excipient pharmaceu- 
tiquement acceptable. 

10. Composition selon la revendication 9 comprenant en outre un second agent thferapeutique. 

11. Composition selon I'une quelconque des revendications 1 a 8 ou composition selon la revendication 9 ou la re- 
vendication 10 pour une utilisation dans I'inhibition de GSK-3 ou de I'activit^ Aurora chez un patient. 

12. Compose ou composition pour une utilisation selon la revendication 11, caract6ris6(e) en ce que ledit compos6 
ou ladite composition inhibe I'activite de GSK-3, 
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13. Precede d'inhibition de GSK-3 ou de I'activite Aurora dans un echantillon biologique comprenant la mise en contact 
dudil echantillon biologique avec un compose selon Tune quelconque des revendications 1 ^ 8 ou une composition 
selon la revendication 9 ou ia revendlcation 10. 

5 14. Compose selon Tune quelconque des revendications 1 a 9 ou composition selon la revendication 9 ou ia reven- 
dication 10 pour une utilisation dans le traitement d'une maladie soulagee par un traitement avec un inhibiteur de 
GSK-3. 

15. Compost ou composition pour une utilisation selon la revendication 14 comprenant en outre un second agent 
fo therapeutique. 

16, Compose selon Tune quelconque des revendications 1 a 8 ou composition selon la revendication 9 ou ia reven- 
dication 10 pour une utilisation dans le traitement du diabete, de la maladie d'Alzheimer ou de la schizophrenie. 

^5 17. Compose selon Tune quelconque des revendications 1 a 8 ou composition selon la revendication 9 ou la reven- 
dication 10 pour une utilisation dans I'amelioration de la synthese de glycogene chez un patient, 

18. Compose selon Tune quelconque des revendications 1 ^ 8 ou composition selon la revendication 9 ou la reven- 
dication 10 pour une utilisation dans la diminution des taux sanguins de glucose chez un patient. 

20 

19. Compose selon Tune quelconque des revendications 1 a 8 ou composition selon la revendication 9 ou la reven- 
dication 10 pour une utilisation dans I'inhlbition de la production de la prot6ine Tau hyperphosphorylee chez un 
patient. 

25 20. Compose selon i'une quelconque des revendications 1 a 8 ou composition selon la revendication 9 ou la reven- 
dication 10 pour une utilisation dans ('inhibition de la phosphorylation de p-catenine chez un patient. 

21. Compose selon Tune quelconque des revendications 1 a 8 ou composition selon la revendication 9 ou la reven- 
dication 10 pour une utilisation dans le traitement d'un maladie soulagee par un traitement avec un inhibiteur 

30 d'aurora. 

22. Compost pour une utilisation selon la revendication 21 comprenant en outre un second agent therapeutique. 

23. Compose selon Tune quelconque des revendications 1 d 8 ou composition selon la revendication 9 ou la reven- 
35 dication 10 pour une utilisation dans le traitement du cancer. 
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